
7AD-A141 542 GRANGER LAKE EMBANKMENT-OUTLET WORKS-SPILLWAY VOLUME 2 1/1

AUG 83(U) ARM ENGINEER DISTRICT FORT WORTH TX G M RUEDE

UNCLASSIFIED F/G 13/13 NL

EI IIIEEEIIIEE
EIEIIIEEIIIIEE
EIIEEEEEEEEEEE
IEEEIIIIIIEEEE
EIEIhEIIEEEEEE



lii 1. ~ 28 12.
liii _ 12

=3

L- 11312-

1.25 4

MICROCOPY RESOLUTION TEST CHART
NATIONAt BUREAUI Of SIANDA 'DS A



a:

M GRANGER LAKE
US Army Corps
of Engineers
Fort Worth District

FINAL FOUNDATION REPORT

EMBANKMENT-OUTLET WORKS-SPILLWAY

In

I"

C-

LI _'MAY 2 %r- 1984 :

VOLUME-2

AUGUST 1983



b .tLUNHII Y CLAbIw.I Ai IUN 0)1" I Ib PA(U- (When Ueat 1 tnred)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
REPORT__ DOCUMENTATIONPAGE_ BEFORE COMPLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Final foundation report, Granger Lake, Final report 11/72 - 12/79
embankment-outlet works-spillway 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) S. CONTRACT OR GRANT NUMBER(e)

George M. Ruede, Project Geologist

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK

U.S. Army Corps of Engineers, Fort Worth AREA & WORK UNIT NUMBERS

P.O. Box 17300
Fort Worth, Texas 76102

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Corps of Engineers, Fort Worth August 1983
P.O. Box 17300 13. NUMBER OF PAGES

Fort Worth, Texas 76102 2 volumes
14. MONITORING AGENCY NAME & ADDRESS(II different from Controllind Office) 15. SECURITY CLASS. (of this report)

1S. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the ebetract entered In Block 20, If dlifferent from Report)

16. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on reveree side if necessary and Identify by block number)

Enbankment Outlet works
Foundation Spillway
Granger Dam
Granger Lake

2&, ABOACT (NFCtha m evere efa t neeee.j ad idetilp by block number)

Granger Dam and Lake, called Laneport Dam and Lake until 3 January 1975, is
located in central Texas about 6.5 miles east of Granger, Texas and 9.5 miles
northeast of the city of Taylor, Texas. The structure is on the San Gabriel
River, 31.9 river miles upstream fron its confluence with the Little River.
Principal structures of the dam are: a) earthfill embankment approximately
15,240 feet long, maximux height of 114 feet, top elevation of 555 feet, and
crown of 30 feet; b) gate controlled outlet works; and c) spillway 950 feet
wide, with a crest elevation of 528 feet, located on the right (south) abutment.

DO ,"o"" 1473 to-now or NOVO 6SO§SOLETE

SECUImTY CLASSIFICATION OF THIS PAGE (When Dots Entered)



SECURITY CLASSIFICATION OF THgS PAGE(WII., Does aterev

This final foundation report records, documenrts and provides solutions to
problemw With regard to foundation conditiLOns (during the construction phase),
Problems encountered and nethlods/solutiOris to resolve foundation problems
during actual construction of Granger Dmn and take. Additionally this report
provides information and suggested changes in design of dam (structures) on
similar foundations.,

SECURITY CLASSIFICATION4 or THIS PAGE(When Does fttemd)



TABLE OF CONTENTS

VOLUME 2

PLATES

Plate
No. Title Amplification

1 Project Location

2 Site Map Lake map

3 General Plan Feature layout

4 Plan of Borings I Boring layout

5 Plan of Borings I Boring layout

6 Logs of Borings, Embankment Geologic

Centerline Profile I section

7 Logs of Borings, Pmbankment Geologic
Centerline Profile II section

8 Logs of Borings, Fmhankment Geologic
Centerline Profile III section

9 Typical Sections Typical embank-
ment sections
including cut-

off, Sta 0+00
to Sta 60+00

i Typical Fmbankment Sections Sta 51+00 to
Sta 158+80 o,.

11 Inspection Trench, Ceology and
Excavation, Sta l+Q0 to Sta 11+76 a

12 Cutoff Trench, Geology and Excavation, Accession For
Sta 25+33 to Sa 36+00 NTIS GRA&I

DTIC TAB
13 Cutoff Trench, Geology and Excavation, Unannounced 5

Sta 36+00 to Sta 56+00 Justificatio

14 Cutoff Trench, Geology and Excavation,

Sta 56+00 to Sta 76+00 Distribution/

15 Cutoff Trench, Geology and Excavation, Availability Codes

Sta 76+00 to Sta 86+00 Avail and/or
Dist Special

16 Cutoff Trench, Geology and Excavation,3 Ste 86+00 to Sta 103+00 j

i



TABLE OF CONTENTS (continued)

Plate
No. Title Amplification

17 Cutoff Trench, Geology and Excavation,
Sta 103+00 to Sta 123+00

18 Cutoff Trench, Geology and Excavation,
9ta 123+00 to Sta 141+00

19 Cutoff Trench, reology and Excavation,

Sta 141+00 to Sta 199+00

20 General Plan and Profile Outlet section,
backfill plan,
and end area

excavation

21 Limits of Outlet Works Excavation Excavation plan I
and section

22 Excavation Sections (Outlet Works) Excavation and
structural

sections

23 Geologic Profile on Centerline Outlet works

24 Geologic Profiles, Section B-B Outlet works

25 Geologic Profiles, Section C-C and D-D Outlet works

26 General Elevations Outlet works

Intake tower
elevations and
plan

27 Conduit Concrete and Reinforcing Outlet works
Details conduit sections

and details

28 General Plan and Section Outlet works
section and plan
of chute and

stilling basin

29 Outlet Works, Geology and Excavation,
Sta 3+55 to Sta 10+00

4



TABLE OF CONTENTS (continued)

Plate
No. Title Amplification

30 Outlet Works, Geology and Excavation,
Sta 10+00 to Sta 18+00

31 Excavation Plan and Sections Spillway, detailsections only

32 Spillway, Right Half Geology and

excavation

33 Spillway, Left Half Geology and
excavation

34 Centerline Ceologic Structure,
Outlet Centerlne Elevation
Spilewy Centerline Elevation

35 Plan, Elevation, and General Notes Spillway plan
and section

36 Left Retaining Wall Plan and Spillway plan
Elevation and section

37 Slab Plan and Sections IT Spillway

38 Slab Plan and Sections Spillway plan,

detail sections,
and anchor

locations
39 Slab Section A-A I Concrete Spillway sec-

tions, includ-

ing drainage

and anchors

40 Slab Section A-A TI Concrete Spillway sec-
tions including
drainage and
anchors

41 Slab Section A-A Reinforcing Spillway (in-

cluded for key
reinforcing)

42 Drainage System Layoot Spillway plan
and section

4,

ii

i0'i

....... ... ................. |'ld IIIllIII.. .



TABLE OF CONTENTS (continued)

Plate
No. Title Amplification

43 Slab Drainage System Section D-D I Spillway sec-
tions only

44 Slab Drainage System Section D-D II Spillway sec-
tions only

45 Logs of Borings, Drawing Index Index to borings

6DC-60 through
8A-599 (Plat
46 through 113)

114 Logs of Borings for Outlet Works Borings identi-
Modification, Sta 4+08, 29' LT fied only by
through Sta 6+37, 25' RT sta and offset

115 Logs of Borings for Outlet Works Borings identi-
Modification, Sta 7+00, 100' LT fied only by
through Sta 8+60, centerline sta and offset

116 Logs of Borings for Outlet Works Borings identi-
Modification, Sta 8+73, centerline fied only by
through Sta 10+90, 1.5' LT sta and offset

117 Logs of Borings for Outlet Works Borings identi-

Modification, Sta 11+40, 1' RT fied only by
through Sta 12+96, 94' LT sta and offset

4

. .. .. iv



1 A&1

FD'4'

I4jf43*4(45

PRJET OCT

TOr ACOPNsIA

A/1



0 K L A 0D m A

F-F

ON , .. l

AWN * 
os.: 1- 0,

GRANGER DAM AND LAKE
SAN GABh f, U F ,T[AS

EMBANKMENT, SPILL WAY, ACCESS ROADS,
~--'SERVICE BRIDGE AND OTHER APPURTENANCES

L--j PROJECT LOCATION,

TO ACCOMPANY FINAL FOUND .TI N REPORT P.Tt I



CORPS OF ENGINEERS

00

95

45v

5-90 a -

V4 .

4~~OCO-2 / ~ f5 0
M- ~2

led;~

-. ,7WO 0. --

- --

-.4 o

Y

40 6

31IrpOFF

'K ~ ~ 2 lk ~- / CArO

0 0

/ TO ACC



____________________________________________________________US ARMY

0F K- L

o NM I ~ ARK

t~ Mb
J3

56 jPORJow AREAIO

- I 39000

- OFCONFCAVA IONM.2L

:Ap

J 1, 9000

TOP OF U.0 ONR.XO f T2TPO LTIMATE CONSERVATION POOL EL.
')Iop F ~TOP OF INITIAL CONSERUATIOX POOL E

)lro~ o F F-4UPPER GuiDE CONT0,,R E_ 533C,
MAX DESGNA 5 EL 549 3

- ~ Po ®rPOL ; )X. / EXISTING RAILROAD UNAFFECTED BY THE PROJECT.
$5 5- EXISTING RAILROAD SIGNAL a COMMUNICATION LINE

- .-o XGIWAY RELOCATION

-560 1331

-~~ . ~370.000 ~*UL

F11111. NICHOLS &,i(NMCMIX U a VMS[ UE B STRCT. fOm om

BRAZOS RIVER BASIN, TEXAS
LANEPORT RESERVOIR

SAN GABRIEL ROVER, rEXAS

PLAN OUTLET WORKS-PARTIAL EMBAN4KMEN4T
SCALE % FEET ST A

TO ACCOMPANY FINA LONAIN4PR LT



0~ 
\1

A- A&C:N A .

I ~IM

r Sr
-SITI

470 \

179 I

TO0 ACOPN FINAL FO



b 10

I? ,.$'-E

i.9

I"-

a U0ol * 90-00A .0-

Sua .cg. f Cr. Sp - -

-7 v-- v V -

Tj

- - - -- - --0A.wA'..ocA'T 0

60.00 90.0 .00.

A.~ CV~q~ 100

Ac

-.0 A *0.0 000 k0 q2coA A 0  A

'00
00

sk Rm I r-DSTI t .I

90 0"CRO N6ER

0RNE AMADLK

wo ' ~g 50 FE I ww4I0

FINALGRAGE DAMDA IO ANDOR PL -at
SANAN TIEEI 3Ff.EA



AA:w- wo 64F /

eA0

U44.

/ -
- v

- -- A- -- --- --

A. IA

V-5 33,. ,.
-- 544 v- ,~ ~ -

IA 6A A_

AA-5IA

~040
LASWO 50L OE4,OV* RH AY

o4Ar6 AfL /69 6LJA !Sr Z/3d APE \1F.

7sI Ef-

N ago

-~~~~T AC-, It



6 9 10

oO"o

A* t. eAV

-- 1 -A Lk .1.

I A A. c, . -..-.- -.

V v

v E

NC -.I

0 AULIEX Af~l. 'r 4.

A- GEE Dl-RCTBI -O'

SA GABIE RIVERTFI

S- EMBANKMENT AND SPILLWAY

TOACCOMPANY FINAL POUNDATIO NAT UPR 4 '~~~~%~t~ '



F I /~w

IV- 

5

IVg 40. 
-of 1.

N55(-AC-I

SEE IW5FatT -

LIiMrfS OF OUTf'lll I
WIA~LL

JF ep 94IOW NoW.

Fr 4~~U aW-%KAC1) (l

7,3

4.'-

400

5CL '0

/ 2 TO



b 7.d 9 10

/G

( F

IL AA ( -A - A b -

N E

.7It.

IV IV

/c

40 6

69 SUV __ O 6~IALWf
I/ FT ...-.---- DAI

EXAAM.

PILL"E FLLeI 12UorlotO. If WRKuA

SEC IO rtfVIO, 
C W-OAC

+Go ILILL c'LACe or SNIC

CAAL 00t Fo.
M~~~bZ.c"T N.o0 rgB.T 0C LE. REIED Ab

~ £VSA'4*VNT 5~ ,..,o j~~bO0, ~ ~ fCOW. AM* SMt.t
=~ ~~~~~~~~~~~~~ *.P ,E5USARYCONC ITtC, 1m on'.

TO ACCOWPAXV FINLZ 4ONNTO EPR LT



IN 0.fo 'ew eL 6§

. %4feA J(4o J1 We' CA',4 20L

"~ ~~-46 ~-BA6C-9 SA6 -94

/ a ~ -. CC-.22S

CH~ 11 GP ~ J~~& m L 4 (FLML

50 ,11 64 .4 Ly - -I.0 . .C GSC C.- 08.

S.do sor gG.s.mc

480

-J0

+ 70
E

4'0

4404 
MAL I

D45

410

".0

400

c q SHALE
HIAL

o*0 ;,0.00 20.00

CEWT1ECLIKJE r'KOFILFE

A

3 T 6



r-iq js.1q '(II 54,00.C Top of 0,5'- (6s~rq

1')0

6Q-516
SA -9 B2L A6C-63

cAm9 2. 627 a.' " .
0 CT C 26 6 99,6 C.,

G,46 1'11 J-3 8. Z . 6-663C...

.. ' CL 252d C- ,'&& -6' L Is. "..2 6C..

2 6.c IZ 9cl Wc. 11S 1-I,9 -.- I -o '1 150

.Cac~g, SC C,'' 6'' *'.6-. w.&cfclel9.cI. GC 6 *6 -lA Wc9.5

C- S, PI.N.2

U. 
490

am 5?T. -o.0 S, w96 U.Ij .94Z2

a .8 I Ir

a..

4&0

Ix. k

.C. 40w0 -t 4

Vow A_ 40~40

SHALE 013~E

3600

AD LA 1 
2 .(0C 0

6 S j/"0-00



2 4-

- - - - - - - - - - -- - - -

G

- ~ ~F 44'ACU 0~>. EX 5-

/ ,~~lCL. 414 5- 16.

-F IIs At6 C

a 1 .. "O"9.kSf4F
is Ot) wu

I.il8AJ

IT MI"/

It.~~~~E wo Is1498-6 t9

Es IO ~ a AMCAG _ -

OF CC..

7~~** ~ * is. rm-It

War~

Dr1 . i w*

4x4

Soo-

A



6 7 8 9 10

AE6 %DfI4.AN __~lAJA4EI $%O RNTO TRANSITIONr SEE TFICAL ENBAN KMENT SECTION NO

5A 14 70 SEE-- TYPICAL LEIVIAI4KMPJT SCIN N

EL -REC 
IO.N .

G

I50ALJKMEUf WWOI.4PT)Lj

4. 0TLtT W0RR4%

f. = _NNN I. 1- 1 _j

EXIS1SJ(. 12 II l "I.6-_ m I N .

BA1 -78 soil' Cole,~ v"oWI9fi.w

LI SN. 
w E

*~~f1111i 4.1C LtLW I-I UAKIL

4:. DI 11a I1-

L sIl il1 ta 0. 
.w .%

Lt ftAA, _

if.9O 0.Lt4

A~sll K1"6
0 u~~----

Allor

EMBANKMENT AND. SPLLA

11-1161 i
AS ~~~~~ ~ ~F .0~ -Q . CI -o"a



- ---- 1A V -00

4400

E4790 
? 

I!~f)C4' 
o

:2
__ 

j1S iY 1

LoomoL

440

0.

400

at . .w - d llVllilooe

lomm riiw. F ~ - m o fSIII1
* ~ 'aft. ,.ooodif i**otol

f o 
*l*,w...l ..

M lVwp . IM 1111 0 wit. "I t 4tw.

to5 -..
boo~ v.fCAU &ad an, ,

"am UwV t L* I", we~9

.11.1 .mwn Alm" so Wo Pr .lt
1110"iti gag -goeU *I

t33



6 78 9 10

SfA 40 gig 46~c.~ ND.~t. sc>A' '

Li.TRANSITIO&A- T )

40

"A6C-85

CH 91 C. 1. 6,

a sh . WON,..Ie. A.

27

WKa. Wn-a

A~ * s7& 2.01.271 -4-10

1091. 6I. 7 . I V ." . W A ,

70

440

A. pr

4,0

40\

310 C

.730 0 zoo 40,7 B

116 I L ' Y L V U ~U S ARM Y' EN~G IN EER O tSTR IC T. F OIR T W ORT .

tiii :am'I LOGdp A~tS OABIE BRINGTXS

a.or MrIf'ro ww=d~ EMBANKMENT CENTERLINE PROFILE M

* ,IV20-

-- - - - -- - - - - .. ff w



G

E: .ares (See Sh £ ror elea'Qrjon)__ EE0

El.BE! 5!;t -

TYPICAL SECTION

F ~(EMBANKMENT OVER"BUILD)
NOT To SCALE

5TA 0 +00 TO STA 12 +10 t

!red 'co-

5 ee 5he f fL e--

E

3 .mrper-vL1iounc *

El 51,3*
-~ ,%PERVJO). r'LL NIATLS1,.

El. r.oLM 2C 5A1.
4 Skh. 1, uL.

4
9

0
.0

t  
&

I HSALE I AEA - -------- --- :

LSTA. 2+40t TO STA. 38+00
IIA.E W- 3; E!T

C 3ZImprvioLJs blanket~? 61 0 Ef 53 o F~1 54

5cLLic CL IOA~TRIAL [, ~

El 4r EL49, 52i41e r, wea , /
l .5thale 1, lunwea 10

'STA. 39+50 TO STA. 60+00±
SCLE ICH 30 FEET

A

2 3 4 S\ aT M!'A TFNLI



6 7 18 9 10

4

un~orp" It F.1

-- -o

6.0+00 TO STA. 12 +10 : WASTE DISPOSAL BERM I

'i -ET STA 39+00± TO STA 50+00:1
.2.. w 30 I EET

rh- r-Foc imp--Du5 b/,irkr4 ssh~, be'r~
whcprc vcr3 by w~l i5;, 5a! .3rrm

A V A'ERAL.

E

~ '-,*',~ *' 5i 0 0

or.~6J P~---~

26+40± TO STA. 38+00 Ix
53.*E W-- 3 0 I'EE -rn5+cn tmbaiJpmenI mrm 5ta l6foc 0c V-3 3q9t5c.

30

E: 5J3 L: fb:mp-rc/u5 Ltd'A,-! \:n

51 Nocc 5

0~~~~E -ti-- -i-1,-p

- rjverburden) Ell 46c,>~-- r?1)MNITRA IILL \

r,e5 Var""

-uot rench05~

39+50 TO STA6O+00± 111s RCORD DRAWING -WORK AS- BUILT
* ~~ I Cof herch 5,d 5Iope!5 5haI. /a"/

SCL CH 30 FEET ,I/h depth d5 o'o~ *.JPM 7b RLw %$?-LT

-ockl h, Ftf -Wope~ Jo~ M.r2R- sr.T 39.,0 P ra

0 fo (0 I vcri, n io U.S ARMY EN.GINEER DISTRICT, F=R WORTI-
to to so I Vert io, 2 Hcirr3. R. 0,EG E-
00 w i *ri,"3on

-1/1 e O'oLANEPORT LAKE

) 'Ce ca,,"'IpO 3 poil' er(f',Ch 5 5Ah,.-o se ......

be p.5fed ---.. INITIA EMBANKME
I L!-- ard -ad-s shovin - 4h se:#'Om are 3.Umafe INTA MAKETA

5eciP/5 F-,,bar'pmerl above elelalO-" !530 will be TYPICAL SECTIONS
,verb-, if to comoersafe for srft:e-erf afp'er eon. _p e

zo. rig of e,,b ,k,-eC, 1 15 aoo-ox -a-' 1, no( deseed, '"111 11O3C ~ -. 3
J'001 jua,, i"Fs Of a91''a ve'& '~,-a fron, '- 9pcCA 1 WE *,z 1wm

rp eyrd~.a 'o-s----------- 
st6

CCOMPANT~~~~~~,* FINAL FOUDAIO REOT PAT "0~,, UL



-e

G 
4~0

&L 472 EL 475.0

1A _0

4 6FLeCr-'

9L. 4 ..0 -- r= AIQN

II

3o

eL~3 53.oE

L 446 0 COA61"EP AJI'0S 1 -.- ,LL~-

c

&, 0E$ J6i. .o S A 6Sb + 70 fO 66 +0

- 5 A lZ t 30 T 0 4 -5 + 0

1YF'I4a u E3 AWKJMeT 6E iOi J.

£-rA Z4 0" O 0 ZO 7 q Z Uf'3T~AAM ~ LIW

IT) eAkipo. -A,.O4 
A

rY16AL E Mg IoK.J

61A 147.~ TO i5,,A +0

A

2 3r15T



6 89 10

6IS

N:--.. 40
, k T . .. ff,'VIO

,A4~U~0G

kA820

LJ-L>A6 6PEe,FEP C5C LILOM 111

MCA'. EW(AjvWEQ- ECTiOW WJO.

$IA~E Ar I+~

AL .MAJKAQ .6rO I0

iS t,0, 7 -O T 3-

4 -- -

(- ~ ~ E Mo 0 0~~Mt

EL 5"? 0~'eA. ' -o l ~ olWO IENT a~J~.*O)T A,~8 0 O ,

SA flZ t 30 TO 146~ +-6

ell $65 0

OAeVU 9,L0
U'- S~' ARM ENINERDITR7, WOT

409 00 40 C-TANO

TA8&+0 00 0 VEY
1A ACOMAN FIA FONAIO3EOR LT 10 ......



CORPS OF ENGINEERS

1T.00

CROJND SJ91A- -

EL SS< - . 7 7 t 4  ~ .

END OF
ZPJSPUMTIOM TRENICH
ATrSrAM IVO

MAF2 r2YMOOL5

6 LAY V AIIT 5HOIdo PREL-iL)N

U O9AUUT IVIP

VEI pE- .io0i 0CkITOUR

1.ITHOLO6IO 604AtY ______



uS5 ARMY

V.O

9.I

GRANG ER .K
SAN G ABRE GL 4 'ELI A

FINAL FOUNDATION REPORT

INSPECTION TRENCH
GEOLOGY AND EXCAATID

STATION 
.90 T S AIO t0%7

~ US AR ENGINEER DISTRICT FORT Wo~rei

ILE 
NO 

PLATETE

TO ACCOPANY FINAL OUN7ATI; REPORT



CORPS OF ENGINEERS

E OTTOPA OF

21+00 9O30

T,~~j - ------

1779

\.r V

00 C

j46--

~ N W ' \ M



US ARMY

'P. td 
9

,F Or' FL2V 'HIN GSSS0, v .F C

0 0

AL 9 3 35j-0 ACN[)5RA 34 100

33 .00 -rop Co SLOPI!

CAL ..

- 500

400

Z- 
-- --

----------- -- --------- -TV AI.YHE.TD l

SON

NC

520S61

GROUNDRNGE LAKEcE 3c

SAN GAR itL RIVER. TEXS

FINAL FOUNDATION REPORT

CUTOFF TRENCH
C ~ c ~oGEOLOGY AND EXCAVATION

__________________ TATION 25-33 TO STATION 36+00

!5-' F OF " U S ARMY ENGINEER DISTRICT, FORT WORTH4

FI 'w
9
I 5-MeoLt, 1- "L.ATE IL

FILE NO PLATE iZ

TO ACCOMANY FINAL FOLINDATION REPORT



O~9OF ENGINEcERS

450-

QP75

4570 -- 5/

460'3+O 0+(

ALE. ZOLN

440
46+00 37*CJ 800 48qfo 3c cO0 46rL 4

3-7 OC 8+0(,504700

4600 S o 6

5000

3q40 -000

3/0 80 4 ) 10



US ARMY

CENTEiRLiN: P-!EVATI('N PZIF 4 7)

A ? ro 4 I
FAULT

ZOEOFJINIf BOT rom OF CUTOFF TRENCH ~ -4 u

41 0C) 42-00 43+00 4.r4+00 45 TOO4C-

4/O j too 43+0044C 45+CO 4 LO0

:L 4N vi

-~ 4 ?5

77C.

GROUND SURFAU./
TOP OF SLOPg 50

41 t00 4Zt5 43tCO 4.40

CEN'TER~LINE ELEVATION
CALYX BORINGl BOTTOM OF r-rOFr CALYEDOI N

3 OA !5OI Z

.414 < Lo

50052+00 53+O00 541()0 55 K0-4

51+ +0

-LA - -EV TO-FSLP

7( 41Cl'

64-7

,'tOO55+0 ________
'i *1/ GRANGR LAK

45&--YE RVR.TFA

owmwol~~~ 00 pwm 5

S6AcS ~ ~ ~ SA GABTU~AM EGNEROSRIEL, RIOR TOXAS

C~~~~~?.~ ~ ' #VAJ 0010~.SL'LT

TOACAVFINAL OUNDAON REPORT



CORPS OF ENGINEERS

450

440-

45

4/.0.

455 -,lllp!

-MftM 7Iw

460 o

55+1-1 55c

-0 TCl &a -00 * \ - E7

470.
465 ______-

460

465

4so 48.00

SEAM'.



US ARMY

z
KM .J~O~

.-.- 4 AC (f

4l . - L VIW-...
41 ~ Z-~'O16-5

450

A. 44U LQ 
.

PEGIOIIAL SY4TEW0

7-00 72-00 73.00 74-00 75.00 74-00

4k.

GRANGER LAKE

~L'~"Vr~wFINAL FOUNDATION REPORT
DLANVIEWCUTOFF 

TRENCH~E 0 ~ ~OGEOLOGY AND EXCAVATION
___________________STATIO 5600 TOSTATIOh .... 0

SCAL.0ARMY -r S1TTIO 6:+00 TO STATIO. 76+00

USAM ENGINEER DISTRICT, '-RT WORTH

r06tPWO44 dfMOL-, -e PATE IL

FILE NO PLATE 14

10 ACCOMPANY FINAL FOUND4ATION RtEPORT



CORPS OF ENGINEERS

4&0 
CENTERLINE ELEVATION

APPRW) BASE LUW*ER DEJ* ,TINAL. SEAM

440

L_ _ _ 
---- - -

e

,40 7.-0O 78.00 7,o 0o

SW .i , Wt..

PLAN VIEW

11*00 77+00 78f00 -7q,00 A 3;.0

444

/bl



U S ARMY

CENTERLINE ELEVATION BTO FCTF FLX

-- 450

44

82,00 83O 4.00 85-00 S*.03c

860 86,00

5,2.00 84+00

4 75

45 _ _ ___ ---

$RA9 5- f-~ -WTIR 51A. 66.00 MAP

- -- ---- --- --- 415

SURFACI

PLAN, VIEW

684-0

szwo0

-.-. TOZP OF 50-ALL-

GRANGER LAK

* 460,0 SAN GASRIEL ,E. TEXS

FINAL FOUNDATION REPORT

CUTOFF TRENCH
50 &5 c GEOLOGY AND EXCAVATION

.50 30STATION 76 +00 To STATION 86.00

-,,,W6 3ALP FFiiE US ARMY ENGINEER OISTRfCT, RT W RTM

r64'k ,AWpI.JO 5Y5,,. ,,E 'IATF 11

FPFILE NO PLATE 5

TO ACCOWANY FINAL FOUNDOATION RE.PORT



A R.MCLOF STA5.69 CENTEfkLINE ELEVATION .r4Ac-0

44

470 - ~

E

4(0-C. 
I-

41 ,

8( ,- --. 009u--)8qrc

47oL Z'* ..I.5 lk.lT

D

460

450

__________________T', -,A________ - 4 -

-j 005



6 7 1 9 10

CG

F

* ~ E

sd

I U 470

4570

c

43 5.5 - 51
- NA~,. ft AAP

47 -5--'IN IM n --F LAE1

Q7~ 4-C)

- - - - t 4,0 sINAL FUOTIN POR

OSCIS O SND475A GEOORANE LETO

.0STATION 6+00 TO STATION4324
S.AND X.CC46,A STATION 95+72 TO STATION 03+00

H*AS US ARMY ENGINEER DISTRICT, FORT WORTH

f 0() 2t --

FILEO PLATE NO

8 7 1 " ACCftAN1 FINAL FOLSATtON KMIOT



E~~4 ----------

4..

4,r~ 1-

4A

4W

4



6 7'I9 10

ill kA F" V

...... ...

-1,~ 35' f~1

-~ E

CENTRLJNE FL[VATION >--.-

I-i

.2 2

9*~ ..

r,- I r, c

VIEW

4 IANK LAMEEA
SAN GAINIrLRIVE.TES

FINAL FOUNDATION REPORT

CUTOFF TRENCH
w00 2 60 lEoL1O AND XAATION

__________________STATIO 04O STXAIN 3O
STATIOf 13+00 TO STATION 123 +00

ICLsOF ol US -ARMY ENGINEER DIlSTRI1CT7, -FORT WORTl5

sOM9P 0loom 5.ee PATE-JL

FILE NO PLATE I
6 7 TO1 ACCWAhW FINAL PQWATZON "



.... .......

s-4

------------ --------- ---- ----- -----------

S d ---- -- ~ v 7 h ----- -. C I

*4

/v ------ ..-----
2 3 4 5



6 7 9 Q0

IG

F

7 
.... ....

z - 'r

_ _ _ _ _ _ _ _ _E4

0

FO AP91kjo .Z,t PEL ATE I

- GRANGER LAKE
SAN GABRIEL RIVER, TEXAS

5--,- - -~,- 4f FINAL FOUNDATION REPORT

~- - CUTOFF TRENCH
s4.L GEOLOGY AIS EXCAVATION

- - ,- ,.. STAT:ON 1230 STATON 330
--- -- -- _ TTON 33500 TO STATIO00N 141++000

- US ARMY ENGINEER DISTRICT. FORT WORTH

FILE NO PLAEl

a 7 aTO ACCIYII FINAL FOUNDOATION KMST



510

1410142.0 43,0 00 0 4S.00

504 ,

4t~14

46p Ecy AWP 4L. 3. LAN viEw

470

114

Ago

-CENTEP.LINE LVTC

Sit , min0~0

lot, JOll 5-00 PLAN ViFw
2 3 AS5



9 8 0

G

ELEvATiON --- ------

z

F

470

460

E

7:- -----------.

. . . . . --. . ... 
moT flAY

41,4 41.00;.0

ELEVATiON 6L4HL eA~f+LYdAq

I-ST~AL PC-PA eL

111RAS LN

.r20 
SANS GA*AIL aN IVIR.U*AS

FINAL FOUNDATION REPORT

- ------ CUTOFF AND INPCI TfC4E

STATION"210 WS.T O 50
US sRi tNBI7Em 0gINCT. fPO W O"T

-fL 
NOfy 6 0d 

PLATE i

17 8 tv~ 0M91A. fIAtmWM



2 3 4 5 6

6

-.-

EK

.c drE Al. p

-- - - -- - ----- Sea - -,-

CETPLN

__b-l -s' 46-.35

_______- PLUGS PE0 (? Mcr./
1  

,,^/A' 7

i- j1 ---- -- I



16 17 a 9 10

4H r

~ $~~- 490-

N c

0IL T f~

19a Z '2 1 ?3' 23 -24 r2 -5 (L6 __7 2 ~_ 31/-----

(iNLVulr bt icN 'c

fee f'we 2J.

ILEOO J. S .7:E-E A.S-BUILT ~ ro,

r see- siir 6-25 .......

OUTLET WORKS - PARTIAL EMSANKMSWL.

GENERAL PLAN AND PROFILE

g"~~* -~ ~ ~ ~ON alwiM-,6l wc T f

To~~~~O~ AU10IMAt FINAL MUSTB MO IA~r2



G

F -

AA

4V
A~ ~~~A. 5113 /Ov#e~ck

E

'NNO
DA

LIMITS OF OUTLET WORKS EXCAVATION
SCALE OF FEET

,W so 0 00 200

rop/e f fl #6

A SCALF 01 FEET

/ OUTLET WORKS EXCAATION

2 3 4 5 T



6 789 10

6

F- F

14!1

4.19

5F 485 /F LE6J

- I ouirLxl W"KK5 /,HALL 6f tACKKI'L~e' 1 QAfJCA.. (A90U#JP AWI1T

~C ~11 V)O4 UJ 60oJfl..Uf A~flt COL4FAICOU 1H6 %II 1 11f ,LJ
6&CKTIA U s4-. 13 &f 'J 141 c 10CEtWrAAE O'')'fK4

H-E _ 'F G, , F'F~NTA6E Prll(,T A8&V4 -CPT,MIM TOcZ c
PERCENr4ACE fWC'r.1 LUEL(1W ,T,M..IA GITFr COTE'I

I HNAL FC,AWITC '- C 2F.1FT .+' H4,, t F W 1,4E

-41 DPU, I _' C 6AM *.. ',T0 TNC, TPA N&N 6,FFER A CNE-
Poo, ,FI t t_'jE t E ~ I FIAA El ,AVAT-N ',N EC- iN HEN

,F 'HE <f 5-c~~F~ ' I- -&

~ 1ECE 'A "IN6 Cl - 'Cr. tH15 A AIL Top C , CPR TECT,~
CONGRECTE F1.N( I ,-0'- CT6 IR AND 1-1N -EC.EC6 AkE

SARE&AWLFD
4 5EF LI( q w'F Fc IL lt ,F TE4L 'E 4N6 . < -

FT .~PT, .C -( '

cF -- oo w". JDL 9 AopEp f No A-A RhD NOTE.

FREES NOI"tS .4 [NBMM U S. AINUI USIic? FM sim
f-c1S/ci' It, 

.. 
l..

4.EPR 1. PONIN



0 10

-C-

e - 7 2'o A2c
D - ~_V- -

C _____________________ fp/J67

SECTION~

O-to'~

M*CTION

A

/4



6 7 8 9 ;0 1

G

- - -------- ----- -

SECTION -

r~e .E

arace Ar 0- -o P-,

7o0

s~cr~oNB

FREESE NC'S d(OES VSAIIIGIEI ITK.FR OT,

BRAZS RIER BSINTEXA

~~~~AN PR RE-O,,e 'C s SERVOiIR~ /.

*fl' ~ ~ ~ SA A BRIE RIVER SI, TEXAS -

- -- OUTLET WORKS - PART;AL EMBARKMENT
EXCAVATION SECTIONS

TOACMAN FINAL FONAION REOT PLATE 2



CORPS OF ENGINEERS

44

AC

4C

8-A-5 SAGC-594C

0''A T11.- -t,'"4

o~o~e To345

A A , i ' l t. o 4 o -~ o e .0~~

4 M PoIySeloc. ~A

4500

TO A



US ARMY

8L,6C -595

_GENERAL NOT-.

SEE 5EOIjENC 7 FOR LOCATION CE SECTION E BORNGLOS OE
NBE) C -CIR C>EMA WAE 't- EESOPOT NN .0 OILES

NO ECERL MEA TRA O *ATR WIE.' pp" NOD BE ECEDRO- 
-

5' TIRE 70GATIONS CAp *I THIN THE 1FRDIAINACRE'So ST DE BORNGS

3 F A KE VTC10 E 1FATED N~ RE SAND, AND ILAIE MATE RtALS- - - - - - -- -

,FRAC ING ;HALES

4 WHILE T.'E BEA-NED AND GEOLOGIC STRECTURAL NDEREEEIA'ONS SRf *w ' G - ADE ,E( 0

lE 9 ESNTS FE CISBAEC ONE,' ONSrp IDE E E' C AND A ORZIINET EE '00 0.

IDE-?CINTAL REACHES AD ̂ E.H MINER jpAININ C, 01STEEIDDDS - I -OO-r

IRE ~ ~ ~ ~ .MATEIAL AD NTS 50705 15 EDCT I HE FNC3.3 I"Z S AAMDy EGINEEROSRC. otWN

B
7
~TRBAZOS RIVER BASIN. TEXAS

LANEPORT RESERVOIR
SAN GABRIEL RIVER. TEA

OUTLET WORKS

- GEOLOGIC PROFILE ON CENTERILINE

TO ACCOMPNY FNAL FUNDAIUR 
--

EPOT-FLT- 
-



CORPS OF ENGINEERS

8A6C773 AEC 593

SECTION7B



u S ARMY

T WORKS

ATIOI 94.-0
MBANKENT 3F-499(ELECTRIC LOG ONLY)

6C593 ' Q

:17

SECTION B -B

LFOR GENERAL, NOTES AND LEGEND SEE SEQ 9

A AWIrti E It ..- ,

nA- E NC,NEER DISTPCT, FORT WORTHS

iRAZOS VIXER BASIN. TEXAS

LANEPORT RESERVOI R
SAN GABRIEL RIVER. T EAS

OUTLET WORKS-PARTIAL EMBANKMENT

GEOLOGIC PROFILES
THRU CUT AND CDVER CONDUIT

SECTION 8-B

TOACMAYFINAL FONDAIN REOT PAE24



CORPS OF ENGINEERS

OUTLET WORKS
EMBANKMENT STA. 94+ 10

BA6C-80 8A6C-594

4b>

4 0

zl

SHALE J.
432 - SHALE

4Z - 82

992 ,3 4

SECTION C-C

OUTLET WORKSEMBANKMENT STA.94+IO

8A6C-595 N, -L

490 3F-4,85 C" m-..0'.

480 C coo.M

Z4

440

400

SECTION D-D

430.... ..



US ARMY

AR~x~. A6C-8

/w

5- 1 T

'---' -- -

IE M

SECT(ON.c-c

6D,;58

GOICIo,ey F-,,,Woe,

T,,

,~FOR GENERAL NOTES AND LEGEP0'6FE SEQ 9 1

S A CSC. EN oINEER OISTRICT. FORT wVORT
COIRPS 01 (NOISEERG

BRAZOS PRIV ER BASIN. TEXAS
LANEPORT RESERVOIR

SAN GABRIEL RIVER. TEXAS

OUTLET WORKS-PARTIAL EMBANKMENT
GEOLOGIC PROFLES

T 1 TC4RU CUT AND COVER CONDUIT

SECTIONS C-C 6 0-0

TO ACCOMPANY FINAL FOUNDA ION LEPOR



Section Lett.,

G hot whe's h et Shws
CJhs- Show.

C~t OsSon. s
F Somne Shooet .oShe

' PLAN

dea A 0.ll

IWIMM

~dp-- -- -- - -

r/ 1' 5!'1

Stte IN V-0 *"

34 AVi---' I



0 K)

I TENS/ON WR LAP AND fM~tDAffA'7S

1 5 2 if /Z
5 Id _ I~ f

77 I3 W. 1
aI 3* so~. /

/hiP~nrac >i vy Jat_
-7tNS/ON BA4R LAP AAD EMBEDMENT5

I "~ I'"SIZE MATA M_ a"M COM man*RS_
Ter 114

__~1 :rc,,,,re,,d is

Or it is

E~~~~)/ R) ) _ _ _

7- 0 P IS /

~~i__

PLA I GE-PA B..AffO-TA11AZ7f-0W~ .FAC h
I- ~ ~ ~ ~ ~ ~ "r 1A 12poe In~,.1 Or-fee Cb,111.. CLAtS 8'Ft? 7he~1 A. D

OftCne-- 7Y-tBe,
2-CLASS'8~ h7n~ -111f.l 1,on l'-O8.b. FINIS -ROS 71~U

Jt.- P F.AC - 1d I.bo0 n W -,~ fC.W ge40 Fn,,. E

4-hI- All !.po - 1 5-faL Shiftel 11- LASS. O1,e,-ohs l4Ts A. h

~on~a'-~r DnC* 5.n Firith Shell Eo.incl ThL-W foss FNSH

3r, l e m o urfe 51,01 lbae o 1 AM~.. jO r~ eI..,' Ad ii. ~it Gen~t-

aci t Shall toCLS C oe VFeol, 1t

lnot te Jt. 4.- Men Ap-o tOPe-Ond StllCb st . eHr#IlSfe.
a. ;_ DS -- qn Shaen ll 40nC crl.v hel Q Wtoed it P. ~d~ rn I

7FAoln 51.5410I,,Sr so IT4. Al OherC-n,t Itoll-8.bbef lA'enhtA.

es~~ ~ v, ISVI O AS ,F

eop1-da 6hos~l ttd P~at Finishr Shelftb Uot On Th.,-D..*nd 1145 on CPhe', 1-9.4

*To 5+0 00n b GAo e 9#.1, A -066nd 4t9 9 ISS.+0ls n4 e-
1 -i~ 5+n.,51 Sst. S t.174,26 All Other 0 C . 1,.11 . J-0-. U trewfh
ol l5h 2A rAtamhinte t Cnoota-q ef 5rwta l w.Sd

I I 8P C.-,d Canpe Abet- luim AV 4510 Wl l~~"Or*0

~~~~~~F H1',, Us fa0g~6E Ht~d s, 5ee Sheeot 4-A

I f'.v4760-

RiI s h. P M CI Y~~l.4$ AN0 NOtE

,MK ,MM sw TEMIU+6 ~ tum mSv

.. *.* A208 ;RIVER MASON.TEA

~~- IAN LAEOR RIVER. TEXAS

.. OUTLET WORKS -INTAKIE STRUCTURE

Tt 5t0- ~' ,4vt,. -GENERA L ELEVATIONS

NRGTWEELEV~

e- o FCMPN FlNA F0 21EA = RFIPLATE 26-
64 L ~



~/-

-tee___ .,# I

L ____

-e 5A. & '

'S 5,LIT'~.e MONOLITHS~

INOTNDUIIT 0911 CNUT DSO
SCALE - W 1 AK.L-

-~r oo" *. .*" ~ .. ~ ... A po

TYPICALS MASSULU

INSTALATIO



K--py

An' L"0 el,

-. 70

Tla;q ra.o -hfr.

PEC.I AS'*,,

Palm. amm W9' MOOLTH v w m m0 ".PN OT

I *CNUIT DESIGNS A.0 C '.,,

FONATO REPORTO PLATE~er 27



7 J -- -
G L - ocf m 'oct

I _ ___ ___ ___ __ ___ __t

F

E~~~1 48'0 ecs Cc-e

481 0 C0-9

424)

D_ -nj 4~9

v-
4 & ;,i

L- El 6-

Cl I4 Q53 Io
NOT Z) I .. t -o

T- I3

Ell 4020

SECTION AT CENTERLINE OF STILLING BA

A

PAVEMENT CUftVE COOOIATES. ALONG

/~~T 3coe 'sMPANY FINA

I -. 2 3 4 6



225'- 0't

7'-T

WATERSTOP DETAIL

I + FLOW-

.2 c____ 12

PLANE

0* 111 )N0.a. ,

1-5 60-11'. 2 8- W 8'- Y.0 ' 7% T83V.%
15 do - .. i ~ 4 1~ ((( -i--4 o*SY.al9

-; I. V0 o-+ 7 -" 5 6- 0%1 0- v5'. 7-W 1'. 7* c~ 2-65,0 2- . 4 1' I -"1 0-6% *- -
CI~~~~~~A, a-eC 4%;-.C 4'-c 0~ -Vl W-0 0 Ve ~.~05'.5 '6

~4-"09 .0 o12.7'. 0- 0- 0 0 00

- 0-0'.0,- iS' eL'S. 00 0-90-
16 +, 6.0 , - 00 0-0 0 01 0 01

1+.,~~~? C'V 20- 9O Q -0- , .

1-0 0' WALL FILLET COORDINATES
tl.,f+(.f LIaII 425 0

0 -

W.~ Wlz~w O

MOS. IOL ASd 000111 u.t UMI mist. NE? Uomi

-BRZS RIVER M(5 AMI. 12*9
-- , N;~ 1,S LANE PORT RESERVOIRION AT CENTERLINE OF STILLING BASIN ', , ., , 4 SAN GA4ft'L RIVER , 55*5

c OUTLET WORI - STILLUNG BASIN

- GENERAL PLAN AND SECTON
AD.

ACOPANY FINAL FOUNDATION REPORT PLATE 20

PLATE-



2 3 4 6

G

* - - r - - I -

~- '-.

E

S.. - F
/

44' /
V

-~ 4 ~4-

~tr1

-%

2

a

A

,,1
2 3 4 5



6 7 U9 to

F

-- --%

I E

405

.0 -BEAK I&J

~ /' 5&jO~SLOPE

FO OOS 'af LTE

~ ~ SAFN GABREL RI ER, TEXAS

OUTLET WORKS
GEOLOGY AND EXCAVATION

STATION 3.895 TO STATION 10+00

.J f N~iNEtR DISTRICT, FORT WO)RTH

FILE NO PLATE it"!

66 TO ACCIANT FINAL FOUNATION ESPOT



2c 3-45

0'0 a",~ A

G A~j $~4A3

At ~ of

it
~tW'> \ N-

Et o-s

64 V &L

2 ~ 3~r 4



G

5AND Ce O C.

.... ....

1JOT

F. L. '0- OP -X t

GRANGER LAKE

SAN GABRIEL RIVER. TEXAS

FINAL FOUNDATION REPORT

OUTLET WORKS
GEOLOGY Al EXCAVATION

14 10 0 1.0 J00STATION 10.00 STATION 18+00

A-Ml ENINE DiSTRICT. FORT WORTH

FIL NO PLATE 30

6 7 TO ACCOWANY FINAL !QUNOATIOM 3IPORT



3 4

1 4

Q5c,

Ak S RME.;7$'

D i~,oo

LbZZ

Ab /po A )

Fo' e-g

FILL NOMFALTEP r 0% O AX AlNOiTO~i PLAN
-SCALE I NCH 100 FEET

tA~sT uRVUNP LINE --7

A NOTE5: L L
I'A tW FILL CITCM &)91 TOMI IfE i N O N .CI F WO

.2 or OuTe VETAlt-', SE MEET 0A

SECTION F-F

2 3 5A .,



7 .9 10

40N i.TN

- V El - -

LA ' Ef I

NK gN -t 
,IK UEA EEM

PLN 7 -E-

-5 1

... . 4iNE DA.NDL K

~-f J7
TO AC5'N IA ONAIN RPR WSWT2.1



44

4AI

9. /

lav, Rf I



* 7 0

-- --- -- --

'7'

______

/c

W -4-t**

4L- 44 0 '

------ L-4.7'

~" ~.-~ A V

*~o. -11 F LO--___

r~~~~~VJ * -- d~-

- ,*LvL- -'O - -I-

-~- - - - -- - - - - - - - - - - - - A 10---;i LANE

e cDF 0 AF FLf' U .6,.- A- D O M I~ I. FT. PO NT- V RT M

FILL NO PLATEASt

6 T ACOMPNYFINAL FOUNAtION PR EP f



ISI

50,cO

--- - ----------------------

- - 490 - ---- - - -- -- - -- - 'K-- -

48 - - - - - -

2 .z c L 5 . - --- -------- -- 4 h

D o 44 - -

t 450 - -5 -~ - -" - -- - - -- 9-

44-~ - 44T27 - - --

C/j '- fAC

FL~~~- AL 1/j: IN CT M I/lf~~

,Y I A e, /-

A

I4



FF

a I

ii,' IN

SAN I IIIIE IE .T X
FIA FONATO Rli I

SIA Ile.IE -'WER ItK

~N FILE NO PLATE IS
6 7 BTO ACCOMPAVY FINAL FOUNDAOAZN MW?



46

4*0

F. r OF~ ft

46.-

Im \

3.40 0 400&

E ,PA 
AL O FE

--- --- --
F="T

410

'*0 ±'rALX OPFt FET

4---------



67 9 0

4(&)

A~C 440

tJ)

400 4 0 t 5"50-s -,HALL /11 (,vTA(T

E

-~ 4403

F_OUTL-ET "OR<K5<
LTEROJE. ELEVATOYJ A4VJ

440

-,40LS OF FEET

0004 MAlJ,5 trfM1 .0.6L 1I -

4-10

FINAL FOUJNDATION REPORT

CIENTERLINE GEOLGC STRUCTURE
OUTLET CENTERUNE ELEWION

SPILLWAI' CENTERLINE ELEVATION
. ..... f ARM,~ ENWEIR O#STROCT. FORT WORTH

0g o 4'

FILEN PLATE 34

6 7 8 TO ACCMANY FINAL. FOUNDATIOhN ASOT



2 34

F

PLA

E
-:2~ 50 b i EE3

I TQAK.4~

Lil

~ SCALE I INCH5C 50I FEET

A 4' w0 3o 31 51

!~ t

,4,z e,.;

7T~~~51 F SA.R A N AM D UT EEAINf 5

2t 3 144



6 7 419

2 ~~~~~ALL CjcE IE -L,9;;ACES SHALL 66 i'44rEHF Q CC'AC . i
0 E0u2EEwHTS CF-WH E 6H~r~ 2. ATlS .'.;0.1

A ALL. XPOC 60.4CSETE s.EPo.CE5 Ait H, cA 5w.fL;

CC j.'L CcCEPT WY1FE -~4W 12P .,o -5 a~ S LE ICA $C,4 .25 E riW.5H

LL A(FIL -_JL 10 $PL G O ~ ELSS/

ALL-- - - -_ SX HF UkAo:ft _ TW -IFL YNCK1'bL EfA5"
1.-. L oajAlIFIE 11A'I.AAY 0L AN[? tu - O ((CT L10ES A me ALS 36%A C-A]

A-'" OL 'N IF LCEEIE C A (F, -,FI, V4ur I VP2ET ,4 -1 AEFlT -,H L 0P &AEA

A, L C)IJ kl 4EPj AY.J2 -A6 TH 2214. 6 .'L 6MA..LV 4fO BEA4, PL AP ..

IfSLY T V 9.4 V[ '> >1 (Alk, t4 CJ E T OS 305EV 1 F~s4 7 . 5 c .5 4I *L L
.4LL -0dC ONTH HEC 12- fH yCEIN.

A 'H ,ET.-. TieA II L .A

_L 4515' 4.4Ec )CC .A./A, 4 A~ THE D T N'JI, 4 IECO5 HL O PCCP ($9

sO [AY.4E ILL 11 .4 15A 15 - >SA EEEE SC OW ATZ5 'PEC j4T

t C0N QC~ WfrA L C6 LPJACE -A _r, eepae 691 222 k]5$ 1 AeS 12±nT/U coo-

PIACCO. I9,Z O 4.1A/VE IZ541SEaTE~jQ 4QIA F J,_

a 24 f 5/ALCE 4,0 09eTCA 01E Irg e CEiceiz H@c E HTEEV k~(V1
202_lT'o rnk'-,tE H'E'H I'lAlK-

LEUCEA 5If LL -jr E sv E50116. .1 1 5 12 6 1 4 TA L" L..415
t0 ~ VAIHCOHICHCA.14'j' T4

AlEq J AT0(4C H l &(2 E ePILsIJA 5.50 H,.E;7jO e s THE CI'E ACH 5 122 WE
CcitT q,3SSLIH eA. -so/ IASC& 5u9E tHU 1-L 4440 A4(45 oAL CT St J O W_ RL

- .C'HE O 1$E <SC" .9201 C LJET

A ~ E 2EpiceI4 tUSEALLU I~ EL)214 SAALL COHH0EL4I
ic TH[.o -J 15-EEICAB lE I/EC 071kA <141$ 3>E40 0Orr. ~ L% 114~2

FEETc lC 094 51645' IV OT4 -F)lJH 6'Le &B T5. 1 P4E Q SRAC5AES

6.4 I" AIVIC 4A5LES lACE 
0
E2Il S HEET.~ 21 O ACSJ.A i

T6~ N -N A.C N'CPeE J4CN7 -.4 SEEN I U"3C QfA C?yT -

MN' ' "qw ~ ~ ~ ~ ~ ~ .~ JON5AO ANE' A Tf H1C, 1 '. T eCY "l so L

e~~v 0 30~~ N' 1AC SegON 440,55 \N' OI... 6%j N >A- C11C A ,
-X 14 - A r % F3 _ Ric L;'5 0(' 04) .. MV-. HA H~cE' C C 4MEIC' v'C "I IL fL/ES10

'> 'z-a (55495(95, 1.'H NGA T EE " 0LS $ Y41 0O/P P TO-je - ' 0 SPEC

( P-- 7 S FIZ AND NUT -14A,. CONCOPMLN TOLI CEO SP0 c 9T F/B C

__________ eJIT SPECCIATTiIN -rv

/O R H51 N I 'R-,NG STEEL1 EED bHARH. CONFORM TO .. EE& NES

15 -t ! H 7 '01, O NUS (S iS ONith I TO471 FED) S4PEC F1 6

ill EL .1,O SERYpANSE IE CA

-- - - BU<~S ILT

5L; (I 48T" 45E4 'Wi-'r ,,I )N EEA GENRATNTE

30E5Et *FEET StI E r 3
-f p - .

lb WOR A& "Il



2 3 4 5 6

G

-4 Lif

F j 3

PLAN

E

-OP-j
0 

klPRA

D 0 _l

ELEVATION

A

2 3 4 5 T



6 7 8 9 10

FG

30 el 17J, r " '

PLANW

PLAN

I I# C .20 FEETB

E0 .0

F~ j- :NFRAh~AL o,)rES ) -zA 1 .WA-U

~~2L L LW L

Em EmGRAN Ell

PLAN AND ELEVATION
O*;7' flS1 44(? O

TO ACOMANY INA FONDATON KPOR P-TLV38



2 34 56

4TOOLED EDG~E

I A,NT

F4 -T"-

F YPE *Y'..T9Z-3TOP '"NCO".COCT 094 O

SECTION U-U 0J00

.:OTOLE 04

(As' 0OLAo t

coTOoALEZOLEO

SE D92!VV53' '60 11

TT~CA - S-0 ZZ 7, YP

TWE Go"P TOP~ IFCC ENO0LL

*TYPg "Y".JATE?5r0P -j I4 I

~ ~ ~ - - - / s~ao 'i E. .15 0&l

6E E- SAO P~rOSAEU ,c~
4  

39

-- 0
0
00 F T l)S Al cr~ TOP OF UN,464TH'EREP )F ,r F CIAN&L56 ~ '

h ~ .Y:,HALE 'Aoo Vpo ARiE. FROM IN 50, TOP IF 510
ILL 4672 TO EL,50.1 E.,a~

F OAM ZUBe,5F 3

C & A (AbTM 0- 175Z TYPC t)

SECTION A-A
TA'-7Pr -u ArAEz~rop SCALE I NCH 20 FEET

BOTTOM4 OF F051 L L-)
EL 4".0

SECTION W-W
SCALE 1/11 -* 0

TOO P LED~0' EDG Z

STYPE "Y' TOP OF EAAD51LL. 44

~FOAM RUBBE

(A5TM D-17St TYPE 1)

DQIE 'AL. A ,~

A-
-30-0, 301 30_0 30 G0 , 300 ~ 0 3SIC'

BTOM CT F -0 5-LL 0

SESECTION 8-8
-AL(LI INC. If

3 4 T



6 7 6 9 to

7G
00

o ID

i~L m ILLL I

LEA ANSN EOIN
T

-

SCALE I_____20__FEET

ItIL

________ 4  rn ili

SCAL.E .N 20 PEE'

6 O 0-0 ' #'-0" - .3;0 - -O /~ 7

T S 2 S LfTYPE

'\c .
T 4 '

-w 0L - F Z

" -2, . ... . >' , - £ 4, , ..

CC'

0
0L -. --4A.. 41£.., o S P W

APAO N SBPLANT AND SCIOS &I

S -l, 0,,A L5

-= N B - N 
H . 'f o - 4 )

°
5 . 5 .. . = '

4

0,-, 15 1 .I.0 4 ,A - L'JEV O U

US AM"OGNT *7 ATE .4
0... 4340N

SRANG-RLAM AND LAKEOS

3' 0 '3o*o*4 - 'o

- ~ ~ ~ ~ O? -0 -- ----- il . O

JfI ICH . 20 FEET I4W a,41 52f W

52IT
TOAI.ATFNLFONAINRPR F 7 SUPSISUES SALE~ Tz -4I



G

NSo, SETN T6E7i~' _ w~ J

pOI- -I" ol --

Ix

CO TRACTIO)N jOINT5 -
0

ILA15 PANBEL5 A 51.0 B mm
EACEPT A5 ,.GT

-ILL-

I +

II I
Folt~

CA

'OTP V-EAP5~g

4CJOI' 1EC O. QF ~40

CLAN7 asE~NOOEI~A~ tE'.CNo.~4~sg EQA3

/c
20 3



6 7 8 9 10

-Ab C&I -E 141
tAL43IT- S T-N...4A I A~~% N G% & tA't '11-6k E 'At'-116

-- ~'o - - .. rri rkT4er/ 4l *,l4OIO& S. 'L- r

.4 0'.. o,~-~ r.,ysl __K 1, ~ -

__G

v~-

E E w E ,I1

SECTION E-E~Jfl -~ -SECTION J-J

I*r T4-...A21 404' -I,* )ZL.

I 1'**A 7 . C 04

ll. . J- -,g. 4,06

4f~s.A.~. -9i..~'e-~-5C9SECTION H--H -'~.

SECTION F-F

03 -, ~~~~~DETAIL'L 9 0-.606

;v 5 ~ t -l Tin' In

/SECTION G-6.00c 4I

SETO N-N ~?

r9o XSAN OF I'OfL sla

OF 1454 -0 A0 14
%7 15r lf SECTION- M-MA ' ~~~~-A 0040 tw ~ ,-PA0C4'O-0A

n0 C40.4yC;CLuKFACO9"lwl4 -jo SECTION K- K lw 0A1 645 904.9

0 All770 -1?
'C~ -5'J 

94A.5.4.Af 44

I J TfA

- 'CAS EFF DRAWiX Of *IORK AS CL 'I SECTION P-P B
0.40 P j752 TTPIF 1)

L JAl. ELT Ir4974 RV.SE) AS -BUILT

554

.j . it^ OTC'. 59ld GRANGER DAMu AND LAK

~ ~ 9.A~-95dtSA9S1 -5 - AAS 109440 CAP(MAf L!L).
ow idcro. * A- e " 42 rEQ i?

A ~ ~ ~ ~SLAB PLAN AND SECTIONS

5,j
TOACMANY FNAL FONAINRPR STJ 5U'-smL S.rL 01I



2 3456

-1--

-IP NV - -O

"A--

E

e A c. ECTIO A-

SCAE 1EH - -

A~

2C-A2, 3 4&



6 8 91

2-

.. -T 5- - .. r. --

*~At 

--

~i

''F"

119- SCES -= FN

F-4CN 1 CR.1 j T -- I~

IFE 6FN 2..Q A ,T' - 5 - D- I

5 O ANC... Dp4 -FWN.COW 71.3FF. ARF FFo 0EE .. 1.
- o FT. I-A I, 'CFJ$3IC5tL E ANR-D 0, TEND

IO ,'AR A I EETi-.O 0 AL 0 4FL FI

" "EF BIT MI OU T.IN WILEP 
ED ~ TI U~

MP~FN3' O PFEESEE NCHR OEA, SQ 5
11 TNHO 1EP -1S AtNO H 2~wN R I

le L/ T';

A A^ T OW lfd'N 

C 

AA SU L

/- 9LRFID CL

IJILU'C$FAFE 
DIV.LLLULJIO

//~O FSAETIONER

04% 1 -co- '17 /d-0 0N

.,To 4 O

004QW A3( GRANGE DAM ANLK

H~~~~A GAIRAL LA I2'APTOEES URE 4 3'



2 3 4 56

N SECTION T-T

J_3~,O -O(:ZA9

E j5 9, 41'4 
, t KE-E ,C','0

-PC CL 4440

-prE~ ec 4445

ET WORKING{T ICKN L _6~ t,46060-

-:_ T6e1C 
d'uA"F1

SLA 
"apW6

o ~ ~ ~ ~ 30 KING R7R~ .'r~.6*66CRET NG~t~( M

SLABAt _ "i 90 cl A.

C ~:n ~C- . P64
- -- "4 NHR OILL ,O0 660', F4 i 566 C.N 3

SML(GOJO 56 A7O6T. E SE ~
2O LPCNSE56 O~- -

.0..0

SECCIO NAZ IlcC ( 4M1t4.,FOO, Ii\~?eao w aV4 t E 55mtEr~ouec, / 6' o oL65, -i ,IT5 4

I r___ P

SECTION S-S

',ewlC .c 4AL

/ SUMP DETAILS

I __2 3 6 f 4
T~____



7 89 10

G

PLAN

.00- -4

--0. 4 
- 0

d o r 2 - '~E

.c,,v - - 446 C

N~~~~~~~r. ~ ~ ~ ~ ~ ~ * %R 43. E N4CR-6'G A _______________________

- o -l -'c5ra

AEROSRRAY 3NDE

6 6 AA

2f 56 296 -ci5, Ci 62L
T(0 '6ATO .F CHI egg .55,.

FEP -6/ 4.~ '5f ' 'f F A

.36,4 /J 146 8011CMIl 06 -5fJ Cf AL -10 C6
~ A. 6 .1 ~J 6014Or Nf-4 WOUSJ4

A 6- CPF-P ,1,4 j K' NO.2 MPE66'.4.'

~*,,'06'1-4 ~02KON I'F 'IZA A%?

o . 01O -u- .,,.. 266 1.2rC0 .

.96.0 
B

/37 ~ 021 ~ 6 ~ 4 045 DE 41#ICE"

".r0 ,U S RMYENGIEERDI F IIWOR

SA GA IE - ATEA

PLAN
;U.- SLAB SECTION A-A I CONCRETE

PDETAILS A: 
-w 76 0057 o

46 ./ 54

TO AEOMANYFINL FUNDTIO [RPOR -KTE 0 1st PERSEE S6411T 54.1



2 34

G

F

E

-ZAV

D

' AN

SCLE INC - OO a

0 2 6 a 10 -.

LL)

uLA

I4I~&Ent,( F

/ISECTION A-

2 3 5 TO



6 7 8 9 10

G

JOINT'

V, V) l! IA ''V

t-iL' If 1

AA-Fl&I~ '- -6A,11

At' O 0tI 4FI 1 ,

'FE~~~~ "It-, ~ E

4 1"

COAJC~~e,,cT'IIA4 e, V.IAI e W~ , r. AFT *

IfI
-~ ~ - --

N0 G L IV LA-10:L E

USARY NGNER ITRC7 FRTWOT



-I2 3 45 6

A
t ~~ (CA6 Ct t  -

O3-0- Cl LtAN;UTyAE - -- __ x)~ ~
A, 1$ 6 , 6133 "

CLEANOAJT
5EE DET. R. xi 6 6 6 A x 6 6 6 6l x x 6

5ca 62 , F Y6 64 /C6?G

CIANOUAT X- x sx Xor x s

5646( F 6 655 C.AI or c/.3 P/Pf* f. 646' -cll-1c
ty 60 j6 6

6 6 x X 6 6 6 6 6 6 X 3

F 
x .. xAx U 

xSx x x

£ e6 ~ ~ ~ ~ _C.LANtI 56 66I3E6.6 CL.!ANOUI ,IP
SPL.LW5, 110-;16

M a 6Z 6 - '6 6E R 6v 6P x 6 x x x x 6 6 x x

c~rsr G3VAoTR I- -- !
3?.edE Fom

-L 515L

sea No.6 6z N Ap-T 514
* $ 6 A N - --l :-S S

6TA~~19T 3 6 1o -- 7

66~'P O -56 - -325 4

T3 j, 1.6 r335. 6F

-61 SECTIO C-C

E,,49E3 , -- bfIV R A R I

7j -E ," -

SECTIONTIO C-C.'A

SCTIO 1-1'

SCL 3 4 -0



56 7 8 9 10

A10 6 5EQ C 5 *(E SEa NO 66 A&E 5( NO 6?

& I4c
_X _ _ _eQ

x~ -- -x /- -~ -lrA - x A " x X71~C5C7.£

x x Nx N N N x x A xG

/ I

x CC N x N X N N N X X N N xN ,

x I, x. A, Ax x F(

-l -, -,A ___ -2 --,__ I4a 1 1

*"" x, A-.C.S .A'54 xN II Lx x x

x N CL&NU NC NT 3 4 C N N N N C s A

x x 6f x I

N ~ ~ ~ ~ ~ ~ ~ ; N PNc A547 j CNC.CNNN ~ C'

x~ N. x~ - Ik xE

cjj

I.~~~ ~~ 2S -S) EtN, 4-EE-E %q~

VOR :JNC.C') SLOCAT,OCC.

H- A'' DF. A A FX

AA,

* < A IA., - - -'1 WEP6MQE T

.:V L

A~~~~~~~~~F A9- o'~~j iC~,4 I CC C

NTA I ASO,6 '.0- OP "-~5Rl IIA: C'-O 1 I-AN6N w ae r.)I,

- ' -5Z 10AG NA.A-K5 112 a rL.OW~ -O0 12EN2

e- A . , -0-O A121 5-IAL5 1. F~La 56A

2' 01 9' NN - 5

-so 

-v 

I:e

r 
E~

LINDER: >ABN .,RAIN IHEF) .'F S 7A, -5,2 5. 5' S . A4 11L. B

5AS11. CLO F~?O ~CN~~C LNFE EcTCON I - I

U S ARMY ENGINEER DISTRICT. FORT WORT.
CORPS OF' ENGINEERS

GRANGER DAM AND LAKE
SAN GABRI EL RIVERA TEXAS

SP ILL WAY

0 DRAINAGE SYSTEM LAYOUT

co... CN *.- -00.5

U~~;-. "IT SCt "I9eeu 61



I2 34 5 6

til 460, MY SuIJP Fr.AJ (.1 ' T6

tL5DW,' PU OLUS0 U1 LCI FACIE -

S,..-46

SLB. LAW a *'6

/, 6f069 pipeM

-~< RAI di 4 PE j m

I ~CeK --- LE TAIL R

F F~~~~I FIPAE5Q "r.e
a-I. F'ipI 00 -E

'10~ C. I pip

6EE NOTE C.,

SEE .01E &

COTTSTRLCTION -6 ~ K

E CrR ARS 3'L-6 ILE 'Ell-

5eE NOTE

D TYPICAL RENOCNGAON LENUSL - TL.A

PLAN-MANHOLE STA 30+ 94 77

C~~~~~ OULICEsESQ0

(0 41, 1140 eUs L) 1r A

-t.
T

RA~~- 84 7 E 315 LT A TI-'
FE ILTER E ' eI - E: 1

- SEE N0?E6LVE EE eQ

I-1 AR ) Ell-

I I Ell.. ISAE4 T'TP

mAE Nor -

PLNTVS REN1.r INGR SECTTONON U -U

23 4 5 O



16 7 18 9 101

15 bi FLAIJhA 5eT

FLJ6.4 )J/ TOP, OF 6Ouc~ef

ttE~ NOTE 5

Z*~ -' 4 fAICELO~ 6e6~ W.UTS 10 5AZK $lI OF Ill! LbLT5

kWU1 L.CATi1OW6l -To MAT4H FLAW.66e I/ TH1 'rap of 60fere1
I:PWB4 e OLT- LOCAT~dOWIS TO IU6UZI! A636"BLY 1'e~~ 45AiSeS

/irt FLU.. OJe tLJ I OJ4(~
ILAIW _'914f - .01Jb4 r& A H

(tt. 4,A5&,rW OI 14J i Mi 'e -~ PIPE FLAWJ~f OWJE EWP pUAIW OTHLIC

I EA,,xH -4J'.4j4 W.J ~,~
fleg, Pv Ille I A0JTI0IJ .A',e+

E5E. 68) pEK PV lFft F

OFF 6,HF- 40 P <lrl_
rift .X(. C, (C066 A.JMJ MAJ 6.a

LU PiZAW Z SECTION 0Q-W

FILTER ,ANET

SE ;IETAIL. - E

PEKF e. mpe

FFTE

VAL

5 -l. -E NOTE& c4

rf I Far (fWE~AL W19TI54 5~ E. 560zz
MJtFOC 0 kOjTuUA-roI OF SE f DO Q eE. SLA5 PtA.JA(.e

3 FiJC.. MeAWJ$ PLAIL&W JO.Uf
m4 J. s.jeAUJ AEitMAIJCAL J0AJ1'

0F -DAN . MFIAQ.5 F'LAIbJ UP.
4 'VWA', ,TlOt- CA',T E 00 JILLc 1 '- ,.S ,t5,E

It '_'OC- 5C~I%~ E~ ,c-

PIPE E1., b~vl N SrF,. CT -,- t).N-r T

5 *LOPE TO 'ECAAJ) .. 1I LU;LT

L.11 OFF; 1 LT LF11 A__________

S FFNO US. ARMY ENGINEER DISTICT OT OT

---- SAN "IAMIEL RIVEPITEXAS -

SSLAB DRAINAGE SYSTEM
~I*SECTION D-D I _

WES2. ofMR ~ 62

1 CO AN FINAL FUDTO RE RT PAE43 1S.PEQiEem- 551,5 -K 4, BUILT



4--crl --.-- 4

IN ;L

& 'p~~~4 VlIt,6'JA
-- 

P- 

- EI .A 

EE

It.ol .1 oCdPP~ I_-

fI PA5

C.AI E 6"ORC.NO SG- ER '-9
NIK,.S r~ 5,MNO.

-__ _ _ -0 - ----------- -- - -----

RE4C AJ4 - - -'~~f'4 - - -,' - - -- 2----
9&Q' VRSA SIEC4ICUdC

&
1

C.~l PIPE0-

44 Q .&tA ,A~3.D

I- MAW '44 C I~l' 4"' 5LM N4L

wwALE.*INCL4.IPOO

s"IM 1011IccN 0" Ida4 3 * "I56V'I /1G w
1"LM " MA wP 4.I l.PW

3 5f



6 89 10

'CVI MN4ALSC JCN MST .' -0754/ -L,/ *CF 5 -'

"A --: -' -B N -4' -0C.
-- - -- - -19 4OI 7,-. '406, TP '.S0 k' A,""C 4 SEA

edNe-A.. 45 S A N O .. '.,. ;,.? ',c r-r .TC
1006 NUT~oO PvOTZ66IL.4 A00

4- - - - -6C1 -oJTE P A F 14 o1!

STEP g-' V.. .V 0/5, &ThEO.

)VCHINLEY VAPSS 5ZI. M4ANHOLE 'I _0/5x461/ -. 0 FV(- Fir
COVER WITH C/bO"9N9 GASKE~T 

5.. 6 -- *F
AND CRIS. BSOLTS OR APPROVED /by -
EOQ. I

V -50fOFZ 9,VA 6LAFS MON60fCio"c
IrTA N.qO f& m00,OCN0

/
O4j SECTIONNS-S

61A 31,0,4.ECIO

V ~ tA2.05 21

* - CZ MANHIOLE STEPS

W'ftEF PVCPP VME

c PO tw .. a,"~ .. '9 ,o -

M144. u , I

.fnof-6. -- Id -I I LES
F'LN4fO~/>CAT///

RT. */,PE C0- - -. -

700./ SECTION T-T

F011! K6gIII CIIc Po
'399 fINLEIN HIM.4f~~~

0

PI "in/ C C

ee.NF e wC

Otto. ~t PIP

~~~~~~~A UIU/~A GSVoPE~j

060L 
O p !,Ir l lE A l IBQ ( d

910 Oft OATfSt.A,

.~, ./ /(i~9/ ~SPILLWAY
~ - "C..,SLAB DRAINAGE SYSTEM

SECTION 0-0 Ir

CC-A WII'CC N~"0/7 ALL /17 CCC , CONT. NO C' I, I -0053M

4O10C / I// t.<*.E SCALE1U Rll 40 63

I LO ACFONAINRPR PLT 4 I"PENS90EB 5"IIIt '31 1s~ _111T



I 3 4 5 6

G

F

E

D

3

/
TO ACCOMPANY FINAl

I 2 I I I



AD-A141 542 GRANGER LAKE EMBANKMENT-OUTET 
WORKS-SPILWAY VOLUME 2 A/ 3

U) ARMY ENINEERDSTRICT FORT WORTH TX G MRUEDE

UC A USIIE 83 3/3 N

USC O~ / l oon



111.0 L.'IH2j8 32.5
Il L'- L2 111112.2

36 *36

111111 1jj .8
l~u~l~l111 IIIIU

MICROCOPY RESOLUTION TEST CHART

NATtONAL BUREAU OF STANDAFDb ,Q6 A

-0 : . .. ,i .! . . .. .. . . ..... . .. . . .,!. ... . . .. . ..... .... - - .



56 789

01 60460 etc W& wI

O16. 0 OR 0. 8 924 6m67

*3303 016F W.N t c k 616 1.

cL2 0" 0,17 t 1

LOGS0 Of 411 eD c NGS W 71& 796

OGS1 OF 604.40$ 692.9 & 616 go

LOS 01 NOo etc E00 W(

0 . 9 0 "G 01 60 et , earE

. .301 0191 4.02G 8W 79

-3.30- 01. OR NGS S
27S OF 77 GS616 ow3 S 4.l

29 .OG 05W Q0.0 aw 96S 441'i 4.2

x .0 GI 0160 etc NG 7 &b 97 56

2 00 DG! 19 OF 65 ff* sc etL go

33 G X~ 0'L 00 692 515

OQ O F400 0 -NG' 0 4 9 5 &7 R AY 9 s eC

OGS OF BO 00 0119 &9 5 6 4 m 3

LOG * 0: 6011111 8W 6 9 7 & etc 507

L.IQ 01 85- NOS 44 509 3U-51C &0 es t, I

a8 LOS 0119 4* . WO3 453344044

LOG O .041001 0160$ & A* 8*4 50C5

32 1001 OF etc ING 6635, W 2

1OG 01 01110$ S- etc A N 8A 8 5

31 *001 0140$S W M3 5W67 831NS LBF 3

I1004 0110 etcNG :%3& 1 SU
LOG6O M00 0.0 A*9C-35 7

I , LOG OF 010 -G BAK0> -5,

.2 100S 01 WRNG 8405C* %3

Q6 1006 00 WNGt8 54-

LOG10S 01 104 8W 5556

315 1001 010 -NG 3 557 &3.5f

I7 LO0 06 SO010S & 3F 4.0 5 W
IQ 1004 OF OG 8W 3F6-74 5 76

52 10G Of WRNG - 84-6C %4 &4W*57

63 10 0110$ or 44-I631SNK50

m* 1004 0 1 RO I .60 69-0* 044c US

6 10G 06 WRING - SW6-. 4S6IM 14

57 LOS00WR010S- BANK W

67 OG 10010.0 - etc-m7iet

5 LOSO DIM- DRAWIN INDEX-57

do ~ tl LOG Ofe WRING shaG%-bt-e_ eee
1161 LOGS OF314 Sf11S ifC57&SW5

TO ACOMAN FINA FOU DAIO REPOR PLAT 40 &S-

63 LOS OF RINGS BA S



t It

2 - .....

-t - (as. S~ . 70.

Is.l~ 5'. l

2.2513516. :.ta.r'4

- 1saC% -- 4pav

W., 11- 9,1 C~

38.0 l. t ua

8 .8 ~*al/0 I~e a0..Ia

TO AC OM AN FINALek



56

ftt. 4t . a

a6-.7 -. fl.0.

09tt 65.0'-65.9'

Coo

U6..11 8..7.

I6~ib.11..*. 4 0,0 110~
*01 OU 75.00.073.9

06..

38 * 500-10

-~6D -n roo as~s. *C - 6

TO CC MP NY FIN L OU DA ION ita -0it P "A"--- 4



• "." -- r-O n_7

* 5 - -.. ,, 0. : 1"------

obb W. -

fat. 0.1... (.... .. 01 r

.... . ...- e' OEM

I -

Z78

4 OSOP etd e

521t7 0.6,6. &A*5

7..

teetn e, l 6S.tO ddl--t

Jo,te (t , . Ca.,, 4,17..21.0 Lz v) ..t -

-5p -

- d, 1 14 --'2 ..

114,

56 96

l0. J19

11-t. A 8.0'-24.7 0

069. 0.1 '9.1

I 0

i T6T ACOPNIA 31.3'-M.-

111

TO ACCOMPANY FINAL 0U



I OJAI 

t0._

(au 
:

1

-4.1 .0

.~rtt ~ 843- P .0--ose

59.,.I,3

-dsms 1-3 yl+

U,9. IREY NT R

ilk6 -v62

96 
1

40t4 59.-794

3U.S. ARYEGNER0741 FR OT

Corttfc 00C 6- 62

VOLUME -I[Z

iIv

A C O P A N Y F I Nl+ i r F O U N O A I ' O N R P O Rl T P L A T E 4 7 fit+, 2

' m so., to

broom #01107.0407

...t. . 1... . .. .. .
. .. . .. " .. . , - .. . . .. . . . . " . .. .. ,



00004 4 -5J~p 0~roka,

40'1

0 97

~~~~6 . t
' . 0. 2.5 8

4h o~oo Ps d - n o

ooP0 0*00O70 7,5.55.

730* 7-00 0 . '-*-'*---56.0 b a/ *Oo .

0 ~ - --- *00 56A

W 3 -r 090... ip

30- ~~ ~ ~ 5. 201, 65

01,.

60A Is"=
0 

1) 15.03.T*. 0'

#0l ft"0s AV- 00.0

*0O.6~~~~ -6 oil50 7000,0.-5. 5. 6

se0~

:LUj.r~ 0fCIO

_____IAM 000-.6. ~~'- x~~o ~w
- 00P* 60000 05900. 30*0.0

.:~ ~:P.-~:0 - ~ O~tOOSO

S~i~lU~l 6 .- *.0P00P - 00 0

ob.7 . j...*3
S t!OO. fPh*~ U-*t toO00r 3

2000*Pfl09 *0~ =0000 4p. POOP0a.

-~~~~~T ACOPN FIA P0F06SOO O t00 8jS .o

? *fl A

#7. 2.0-0.0' -u0I



6W-686 ./6 5

05

61.9

18. .000 ...

.9.0 2.5

00

A.0A

tx~.0 ... o6 50 .5.9

/-z 0M 6.- . .0

-53.T 0 00

9.2.50.

0.9 1

199.0

'5AN FIA '9.3O RPR PAE 4



- .~- AL? ~4o
Sf,~ 5~'A' - ZW

4 ~9I)'~-~x:~iceA

IQ,.

.4q

I~

- A'2.-..'7,, 'r3f

Jo IL4L274

2N

-~T ACOMAN [INA FAdfOs U



hA w. ..t4

.,iwL ,i(.

~~~~ 4..2r L S' p a44

77 -.

Niz j i r - "i

AL gnSL/A J;

0 t w& lc'

'4 j r yl46,

r,.,, d j -a836

m~asrl; A7,~ A

ZLL

(IIA.s cEL.iop.

*741

U.S. AR- ENGINEER OISTRICT. rORT WORT.
COR S orENGINEERS

LANEPORT LAKE
1436 ~.jd rv , z . , Sc.. "(M..IL. *OIEii,IEII

LOGS OF BORINGS

6C -69a60C - 75 A

ACCOMPANY FINAL FOUNDATION REPORT PLATE 4



.~

I' 1:1

* .
.-.--

F

. 17

_ ii...

..... * - 11

~ F

t~7

1 '' 
TO ACCOMPANY FINAL



uw 314

W..ff

-~ ~ am=

lwol' T3)0 r -

Isl~~~~olW & 33h1 21tl--C. .- &j~ .

Wa-c tanlv .. ,,-...c-

I ----- .6-

(Ql60:, 
ttw** I- 5c,I 5- 0/cc/iT.659- .9

5-.- - .6-.

IC4.0

:2. MI

Cot.. 0. K

*A -006- -6 S 60C1

T.5 ACOPN FINAL. FONATO REOR PLATE -f
* , lit ln.It c...osl, 60~so



0,*,

00. 50.

*7.a . .t.0ty-9 5* ~ ~ ~ ~ J atn -7n I.

R..0 f 60

Jot P 5.0M) 6O.0

06

02. 1/±Lt.. 62.2 -

431-8 63& 600-2t0. M

39.5or 60 280 7,1606

2.0 6..

:- - fe #

-. ~ -00101#6. 67I .0

63770-2 bl mo 3azM.
631.8 631756

2 .Onw. .d. -

- san S..nazi 0 443

T.&60

-~ (.atoo~s ~ta n.f

TO ACCOMPANY FINAL-

IT -- A0 nL. .... t



.8.

~ "4*NEI . LLAKE

j.... ... LOG OF BORINGS

4.VOLUM -- V

GIMPN U.S.L ARMYAIO tNGINE DISTICT FOR ORTBe



- -I.J. .--I

. . .. .... -a 'aII- ---- ---
: air I~~tb, - TO rlqli

A. C, *6i6, -a 3. wo py.

° ii1', i'- 0 -

4.0*. a_

- .~ i2aXm)

.57. :'a:: n. #w, -- i

irlnl.-.,i~% ili- U..-

I I~P) SM), AW .

S II. I.3'4.&' -i'

I 30 ia i. 3 43 4 .... " I3I hW3'47
3-.1: w-.-.----..

1i. 341*

-o 5S... rs

in.. a-i. to..,

Z.O.-- ID.-. ,#

242TO ACO.AN FINA13 FO5.0



* -Za-

t'+' ~ T

46 ,*~~, , MU 'la. ed . a TK.~AA

~ ~... - .*

'9.' 'at it L .4
Rim=-a'

~a. ~64 Wa?61

~2a A 46 -4?

'Os 7 66

DATIONa1 MaOR PLAE 5



.3.

.7. a.55

aut.~~ -.- 6a.

Sma , - !....o

--n-%. "-Al

4iu owl .. ~, .-

V ri 
3 .644.

*34 ~ ~ ~ ~ ~ w b4***33* *.-

-4 --.- 4 *

TO ACCOPAN FINA FOU-,



... ~ -s -flu..

#I - .ft mb L."

4-w 44-311m

ft, oa VgD. 1 -7.

-- ~bj -- 4

MA lm.'. -

V. S ARYEGNE ITRC.FR OT

LAEPR LAK

TO~~U- ACS ENGINEE FINTALC FOODAIT REPRT PTAEII



aw1~ 0..

AT.7

TOACOMAV INL O



-. I

-.4l

r -;--.. .. .. ,&2

- ft, ' '

o 00:

:W X-.,"-

-- ~~cl t-• . ~

::?--.3-; , - 09 L

at' ,r S... ..... -

120 2

--- 3

".o.' .: := ' "LANEPORT LAKE

• :' __ -CGS OF BORINGS

A6C-81 a 6DC-82A

OLUME -1[

ACCgMPANY FINAL FOUNDATION REPORT PLATE 54 I[',_

-- i iiii ii i iii IIII I



'-- " . . . " *-.";" --t/ i

as ,.~ ... a,, an, -.

' - --.- 
-

... .. , atff._ ,..-.. 4 -. ,. J,...

. .. .-o . . • . -

/ ... i ........ ..

TO A COMP NY INAL FOI

S. - ~ I



11MI:

I 7

-y-

3t..,

U.- S A IA?. Stif. F T ORT

0. ACCOMPANY~n FIts- FOUNATIO REOT PAE

II

,, 
3 -. 3, .3 1 3 f.lai

.-.. .... .. .-..fti ti rd. *t. -:fll
-.

t

9' ,17t' ] AN-O T AL

"2" 
JIftta. OG. O B IG

* 0059 . -



IIII -- "i u Zn-, -. ...,I

. : . .r.-n ...... j..%.b

0U1,

SW.17

t -,. .. ....

,-4 pl - ;.;=Al..

_Ir

-8~

,W4,

,.o_ a,, .-t..e.. ,.

M..*

f~l l -7'

t'ttnd, .... a t

plane tal.an~e.~an

• 0- ft. ' , .... n ta Can., O l-

I ~~-. Wl.A. 4 .W, I-,

blo -.. .• a n.

i eAdn.Apsilneis tannP9

30. () etae
Tr~5a.) (h~lt All

fln L2a.c h a

an- - 61A -

r2.7 Cnln et* .? .a
be -A--

#1 'nnel.SS-,.2.c 0.4.8 ~4, - an-

TO ~ ~ ~ ~ ~ c ACCOPAN FIA FONinN EPR



33 3

88. 459a.

=Up" 121Maw

8. 7 tw a~ -I..4 I482

4k W-.41 93.5.2.L5

-- L 61w.

.1" .W ILL .~

42 8- D' 9. N . of, " .642 .5

66.0 a. J18. 0.8-4.2 0

0.4 0 -;

-AW Or. M 4"t LOA

pw.01 WMSTi 24 RlE7NF 0TI .IR O7

*U* -9 LANPOR LAKE 008.4

~~inJ~-Q8 IO 8I '-s1.0

0401? IMSm tt]A&~

am VO UM -U3.4
0184~~ - f484

f240 ON45.5 %-E
PLAT 56 Fl]8445



'Af 6.o - -

t-, - a

*--.-4,07

*-'---- /JJ%

rll - .- , e,

--. #A'Jy -Ly

24 -jO

Apv

-441

-,4,t

F~~1T ACOPN FINAL, ...



17..r 7

:z rq7,o i, i5-7 '---;';- i, / T4 : --,

;f '-:',J--L b
4'4Z

-7--4- ff.!- 4r !

--- -- i ' -,

/1. L ; Y

--, l717

4443

"I- : , o r;.,

'u1 f 4,: Jt 4 ray C

SUSr AR MY ENG 0?EER CS ICT FORT WORT.

;#.; [ LANEPORT LAKE

!'' ' Iltl - " "" "' .... #':fl; < ] - " :"LOGS OF BORINGS

6DC-86 a 6DC-89A- _VOLUME n

L,'..- , -./-6 -" 4 . -4 ...... 54- - -

TO ACCOMPANY FINAL FOUNDATION REPORT PLATE 57 1, 2

-/ '3 ,S7



--- ~. in 1

26.9 - .. 16.5 -9O

?Si O*S...

16.8,37.So-03

L.5 Q."3.5

* .0 .,
6
s 5cm.nfl ~ 3 10.-0.

int~ 060?,Cia 5,A ''MOA~



i-i!A

J-Z-

L, Z-. 0-

ft u

I- . -Z

77. Y F.!IAt FOUDAIO ;z:..z.LAT



Mawtoo -t

alum: 145 -,tS(-

tti.

*i 2 7i V.--7

5 -7 5.3 5i.t02.

U.03.-id. 91.
.

to.. Si2.toW9

5ML~ n.lto g6. '"4t

W.~O . to

a~ Ll, a s.

32.0, _P P

Rti7

14..

90.-.'6-S

TO- ACOPNYFNL ONA

... :1j Sl (t*



.. #t W1.. ,o . 9.

a..

-3:1 FL --. 9- -3 .

.-. a.lo. -9t.1

W.9

'. - -------

I, .6-ft
LS R-flziz 01.1E R - RC . O T O

.96... T3.0 1873 "

u, .* ,. . U .4 #, * LANEPORT ,LAKE

.; aw ,# as.- } zs. LOGS OF BORINGS

VOLLIM -

-- - - - --- - 0-. -, ,
1314

ACC Y FL F

-A O P N*FIA F U OA I.3EP R II L T 9. .. Il p

LiT
3 t..... .... = -.. ,,.

. .... -. . . . . . .,.3



TI &S = 1

W-2 3-C Jo s. 3.6.5.

5-005,5 ~ ~ J C. 5. .2 .A3.~i' -9.

14,201.333. D, 9-A..~.. , -t 1
81M 50

* ~ ~~ ~~ 12 01 br.7 asO

51A..~on 5.,5306.? Pm

326 ~~~.tn~01 2fi. .1 - ~ 536.5-. 5

tita .8

1.0

to 0~.~.r* 10. t9

W021

T2O- ACOMANFNA



(~1I0

14

SIIS,014,91.509e.7

It=. m)Ptt O~1

& .~ 0n .11.40.rin 12, 10 .0-10.9

-va-~SI fg 6.--

50.1~~ov m. 0 0 .1#. 6 .1.

"p_______ - 14.,610 -

90fpt.#o,9 99

la. 
fie, 0.53. 

a7

96.C-9 A
------- 15~m -I

(o.O'A' 81*

- t,.t16.0)

96.0

TO AC OMPAN FIN L Fa R TION EPOR PLAT . 0.0 o98-



0GW.. LOG

4
2. , 2.

T
* - . - - .-.- - i

72<' AT :24.,;.-.';. -
9. SW ?'. * Y .~<'*4 22'.? ;~r,-~d bt. Vd

222 CUAY I
.,c. ... x,

:,. 927,
'2162222.12, 2- 2A~ -

39 9 '2 I.

k2d, .... Iy
"iS22.~2*2.

9,y. 22 2.. *S.: C
2.r2 ',.a..

527.1 21.L4...21 . >' ....L.2. .s~ -;
~79 ~ -
~ *2262.**T.
2.2. p24. d. .~.,. -~ Lii

*222.2.2
mnfl .4t4 ... &

8~2~ -~

g,.'.l. ~oc

SM*Z 'C2&2~ 75
*3.1 ~

ft.,. - 2:..
.. t:y 21 17h.

~, 0,2.,2 *2 22.1-232

2A4. ll1.J,12224 *1 :4
*ihkfl ..- 2.2:9l.

39~2O%.2* 72.L~ - a- -
ZaI22~ Tt1* -~
~2T. 31
~Aa 7S a -*2

252 .21,2 2*., 39..
* *2622 22

39.'
~J2' *212T ..~ *5:

~J2O .S~2 -

12

292.12.22-a
2. 2*..2,*. 2~~ [ ~ 2 39.93.7 2.2

~2 (-2

12. h,
,l2

jj922a. -.....

72.9 39.2

-t

/ U N~f gSA



R7.180.

.. o Yoa.o, '00.1

.1.1.. *9105

too O2.r.30 -oAL2.v

.2-920.90.10

-. 0 J._

0,*oio I. 0.-9

*af'li.. . ....

-33

38.3

W...* tC .1*1.ER

10',1 
0. fgo... 

A EO T L K

8AC.-9 A3

VOLUME - U

30'00,v-ofts .2-$ D .

CMPANY FINAL FUiAINREPORT PAE s
PLATE, *O*S 113*

T



* - ,,- -- 1- - , , . ... ....

i .l..t~ -$4' ..4~..

;47 77 fl7.7 r. -on -

' '!

* .°....

* t "

. . . l I I.- - V. . . . . ..47 , inn,



-, 0 -- - -- -

700.

88 80.2

90.
93 u3o R

-. ~ ~ ~ ~ ~ ~ ~ ~ RI RAI. - L , R0ItM 80 8,.. 'A 00

07018 97 . .. 6 W818 0, 96.0-96.9

LT.b 96.9

87 II

ILt

'0.~ 97.07 6

0.~ ~ ~ ~~. AMARA...989780, 0.0ll

0 .- I t,

US ARYEGNE ITR ,0R OT
COPEM

VOUM -- 00

-0,0821. ...... I0 Iztt *0a1 7 tt1 N1.X8..

70.7

N, ANY0.80 FIALF UN A IO0EP R-PAE f i



-- 3- -,'269

* - .Z0

-ati r- --. 2.

?~~n.8.. ton to '

lip,2 tot. --- b 1

1. ~ ~ ~ b 1.03 M. W t72'0.

I.. to .4,2.
8, YD,6e to 311'

c7,:1 43:. ":..

'Th 8.1 -=,1

1n I~ .5. 07. to .O 4
OotOK. 070.59:. 9'71,9

7.2' -. T " 00,:

(0 .T tU 20.5.'

aw90 to I.." (.1- 2)K.
3l." 20.8' tot~~l tos gmO

Fu. B1p- to .0

7,1. f- , .8'.0
8 l 57.7 to o8.

26.5. ~o 6

0,3.T. t tt.

09to77 o o.

30. 7120
203.13

3 0.83. ~ t31.6 U 72 SUlonft

We. ~ti8 -. t
-m. toi J07.

3%0.0 MAN08p..2

11.8fC.. 0.

23.0 30 , 1to208

-t #1 r83 o~ O 030

18 08.2' **o..t rW. too



O2 
. j

,k1.c 
-

e 2 8 .3

-1

:J: • 89.4

9"1'x .96,01. am, T.C"t9.O

. 6.

&L

.1 . daR.1 ,"RR,

107.3

. -
I ~~~~U.S. ARMY EN GIN E.ER D: ISTRI C T, 

I¢ 
Ft ; WORTHi~

. . .... SAN GABR IEL RIVER.TEXAS
I, 

ON-. I,,.,-Je-j
: '" 

e€., LOGS OF BORINGS
Me 1 -------- 

8A6C-95

I P A A G M P N CI A AO N O T I O N R E P O T P L A T E E $6 3.II . .



...... ____ ___ __ . -

c - bw 210 l -

- - - -9/2V/65 9/20/65

5.... ...... ' - '"SO ';2

I U0000.g0y22 -y

,'o

7

6. 6120

422.

535.5 .0 A ll7 u , 1,.

526. o. - 1.60" . UU i JX ..,o.31a2.

52. h _ _ _ _ 0 lt 00 ' *. 
"  

,0.S ... 1

..0

~TO ACCOMPANY FINAL FO-



. e . - o,S CV$1 155, n 1

rtt

.... - , "2

r,, 
11 9-wA 7t-

1010.* a- ,s,

*52'-

i I

~~n1- 0. 38.81-. L

-W-3-La.

-~U. L1 ~ 3..68-:

i1 E- 
N , ANq E ORDI T LAKEO T T

...... iLOGS OF BORINGS

8A6C-96

VOLUME - H

o . 10, 
' 

S..rs q1 
tg .

Seo.55..

.... . .. . .... . . ,,,,,, .. .. .........-

O A M F' A 4

ION REOR PLATE3r sr2.r FR



6~~A 58.6t .9. .

1 93 i 9-i"

513. A5 -1 .3

*6 30D 2' AGAi,.!u~

5306 A. oz 2i9!Ki~ ., K A .- mm.

A.. A,, t.dit, .AI. - .is-l

-.. 1lA*AtA ii - '.

T','

li TO~i AtOMAN FIA *AFt t i



... . in.

D9 2

- .f9 5 
I  9.84.....

90-6
..

T - I

8 98

M ..9......

:17 . .--. OF O N

INP, I

-4 7i
998 326.6

.9 .

396

9-. ARMY E N I E R D S R C , F ) T ) 7

- 4~~~VO~mE U9 1.

SPOC8IN .ILtJ ,.IU4*5

ACOPN IA FUDTO EOT LT 5SE

S.20



. ... A~ 5-1 " .40.019.

P. .. IW

D. #9 19 -3!

*titi-. ~ ~ ~ ~ ~ ~ ~ 2 39t .. w M ). ~s50 9 9215 ~
n .9 :, i t -. 5

-I- fl . 9.90 s

5 -25. 55..

50 ~ ~ ~ D -!.sau9
0 . .

29.4, ~~45 u - 9.9.9.-m)(, MA.

909..e-.... .

0.9.

* 00.0.

A.,. 09.9

TO ACOM.N FINA F>Ot



mfl 13"M 99

#a, -.- e.6

.03.9 1-. 9 0A@I, W.9--0.91

o.

Ut Sl ARMYM ENNR IT .FR OT

AT -

E.. ....... LAN EPOIRT LAKE

I-3S OF BORINGS

960C99A

TO ACC OMPANY FINAL FOUNDATION REPORT PL.ATE 66



8001..0A, 0 0.0

2. ..t 1o

ap . 0.0 -0 o0W!-- A

*0I 27 Opr 0a

2.0 ~ ~ ~ 0 t0a.1,i .10 ... o 1.218.0' 56.0

l- nu :77 00~

O-to foto N, 0. . .0.1 
0 '

~ I2F , 9.-2..0

"9.6. A.2.00.

2.2 DWI 8.-10.

-It .1~-ao ~ J J9008

w8'U.0. 
(1-0 

. 270

0003tob' ~ j , . . o p t 7. 1 .oo

lnq.J~r, a 0r

36-w0. 11
36.2tt7.2.

T8.610.0. - O0..

TO.0 ACCOMPAN FIA P90a,*,T



88,.

ae&S.2

pi.0

9.0

*08 w109, '0

-U-

#9

na-T9..,

980 ARYE91EROSTITFRTVOT

99CORP Q.9 ENO-EE40.7

U-tDC 10 A.7...

AC O PA Y FNA O ND TO-R P R PLATE 411.9.0 ..... L2E2R LK

$09.- L i9E~9091



L 4 0

"so'

5.LY. 30 - 9-1- 94

T0 A!ACCOPNFNLF



0 Iu

G

uso, a, oI ,. --

.. .E .. ... -:o2o, _6

i0

-- .-- ___ Mo-,,0.

1:1
0 0 A ... IO," 

4O.

-o -- Jc, o5 0 4 

.... 0 .0 4 00 
EO',o-OF~~~o Ot 

45-65toJo 
OO6

A, . . ...... .... 06

E~ 65< 4 
0 I

.JO, J 80-.1oo'0e - 'toee., 00. *,eoIO'F* -90

'JO' F ~00-20 
,O' F 0 0-aC

o~~~eaam~1 ,o.s lo 3 Qoge

.A
N 

C 2-40 Go 0110030

- -OGS OF2 OR

'
0 
1. 8Aq3F-469i, Jdt A 16-0 4800 J6

T00 - 1. 1... 111 .
1F, 1 T62 so

230

E..S ARMYS' rNGINEER DtSTRICT. FORT WORTH
CORPS or ENOIEtERS -

LANEPORT LAKE
SON G080,0, I 10(I 10.5

LOGS OF BORINGS

o.~*.. A3F-469 & SA3F-470 A

-- VOLUJME - 1

O A CCO MPAN FINAL F04 ATIO RPOT PLTE Go2



7 & c , J , . F-

Ito 4"4 41 -

a ____

AW~ Wkc- /£. a

#.'#, f'.o.owr' -
AIA-1-15crr)d, sL'rxt/

.SAA.40 G. (9/P,' ~

~I
11" J1P Ivr /4., '-3

- vw z'w 1 13

TO ACCOMPANY Fa



af4,(.7 __I- 4J!_1

AM4Io~ 0G-Z7

,r&eao Aos

"~ ~~* ~ O A~-.-4w6 l~l~r~zY Il f
2

csirvfz

1DE

Io A__t ~ TI

1*A'/bs' f

AU 3,.i
ALnwv w 4 1ar e4

I-836

ej q

(ix"~i*l

"rAF 7, AV40a AC 9
i~t~woVOLUME-U

*1V'M M*AIO M ',.,. I

UPANY ~ Ja*1 TELIA/Wf~'" 2



JrU 4f 40- - L2Lr- /J ZX

- - I4~~o rj
41f 41f -42 P

~40 0-- ~ 2/~ _i-
17S-O

~ fO - 149~k, ' ~ Og.'M /3,-A

-~ 4 7f!~ E./ ~ ~
_74,

6_ "W" Ao 3-.

"_ CAWI&A- u-j-

Wr'704

5/,'L - ,so * 7
08 _IV

=7t I 1e
084

O,
"~ ,0-i~. Ao ~ '~38 I*.'o.'oftj.~ff/STYr

*5 F.- S- F

SJAAA" A.s .y
64, =;-,Sd

'A'

iI' I-.--

-4-

91 f

,40~

*" 1I-.--,Wr ' .,9

TOACOPNVEI



:42. 42
'1 

7 iA

ros

-Ad, Jy

4 e L

I.f.S&c i- e, t

12 71
be t44 J.'4

X7 f 7~E 1~

#.

U RM --'E 1

LAL.. *T LAK

LOGSOFPOR LAK

- ~16DC-494 8 6DC-496 A

Vall2'Af -nU

TO ACMAYFNL OOVIN IEOT PLAE To ~ 25



06C-4 £96C-497 -4-

-7 i --

b- wy .-- U- I C-vj

co~- .5 r oX-o"o

6 -cf 406

C9 - f#rohl 04

i-L,5'O' 4,, t?9

A'h/ iLEU -*r - LS.

MC , h'4A ,& k,. 0A a

,--- L44 -

II _

Ile~

e;,'£o 4,?,w --. 7 -;,.

-r- 2 r
v COA // **A

jOA

A40A

TO ACCOMPANY FINAL POUNI



S.O.c. A.sr 1. /

JiA ..1 1 &Z

4

rat

' o' E.

U.S. ARMY ENGINEER aSTR CT, FORT WORTH

CORPS OF ENGINEERS

LANEPORT LAKE

SAN GA.BRIEL RIVERTr AS

LOGS OF BORINGS

8A6C -497 8 36A- 507 A
*VOLUME -U

MIINAL FOUNDATION REPORT PLATE 71 26



a _ _ _

1 w~oo 7j, m .Er,,Ar~ 4 2 s /
wg~o~r .,o -4)

Us~ .'A 0 ~7-17FEs
c.'scg -

4VIAUflI~ - ___-- I-~ J-14
-II//AOS

- Er

~MMW2 ,.OW'L Alto sr,-, 7)~s
6mi .e. 2 14 .0 76 ,T

~J ~asg hS S AWr tZ1 E ~o Ap- 8
(iv dwbvl ~4) lf7 ,nOs~o

Af WMO,,r 44- oc

A0- Jcapsi Za
1do

',,tD sr,,-

s 8 , , c 4 9 4 4 t4 , . f
,,,ovsr '

a. joo-5;7 1Io

,0w AN~0W Al
Ar 1v v14-

mues = 4~t7 o,

40 A' dO 10 1

W$ 01A.,/ I

wAVAW - ffl' *.-

*#.r A*& C~T Aor

rm-0

1f-4 f 0

TO ACOPN FINAL FOUNsA



JrI4

o.

I 10'0dele .o-lo ALL4 ge~omfis

1. 7L, 
Oc.c.1 msr

14a o i4 4

7; c ALL. Ze

go.
V6o

Y1I 7

z--- S3A,7-1 S4 0

107

'Pox

60o

£tr ald4' So

so..

40c

IA

Coot v,*r# 7J F 7

'Of f S ___l .R R IR O -

J79 LANEPORT LAKE

LOGS OF BORINGS

30A- 509, 3OA-510 a 8A6C-514 A

%D-U%'.E -Ul

ACCOMPANY FINAL FOUNDATION REPORT PLATE 72 _____



-~ ,sc ~-c .,7, - -- '- 77 a0 -

~o f-5 7, r-

4~~*) CZE56.l

V 4

R .f Yf .*w , -, ' B, 00

5 9,o C Z 1 ic 4 - 0 0
-r',,~ pse~ IV 64

4.0 Y o.-n *4"I --
ne,

3a Z, 04,- 3,,.5 *1

eldol. 35 .*'o.* , 5

V-41~ w 14 ,,l -4

f~OL) 4,o 35

1"sS (9LC ,0colt 
D077, £ (.

7;,s ,OsOLt 2

164- 175

c'0, 016

Si sc'.Orie if 7 I i

31-04

il 7-51 7

t- Il0a*

TO ACCOMPANY FINAL POW



0

4 .09-

/0.0-410 ox'

- 440

.32" ,7- "I LGSOF ORNG

I...

-- ',.006D51- 515

POO V OLUME -

Rr E~ 441-4S-30

-3' P,0.1t f5 sox

~ 500

-J-

-0,

cod So~~ ARY LOs 4 LbRCr FRa'OT

ARM EN-, IS,IIRS T O T

_____ -~ LANEPORT LAK4E

LOGS OF BORINGS

iv' 6DC - 515

-ACCOMPANY FINAL F..ITO ACCOMPANY FINAL FOUNDATION REPORT PLATE 7S -. _ _I.,



7 Fm~ ~ k~ ,.r ,,

4-a oi - FL=

*~r 1.0 fk

Ad ' f C1aV

!91 3o rro'r
ae rA0c" .4'* J0L rowr

IL go,

7r42 5.vmlolejs 46 9 ? 6
.IQ '.4'£ 5*'0V L7. 4  u- Eyo.l, #7'- 470

Cr 70 -I.

C 90 MOP £9, 201, £4

21 .5'- ,w5uo, go±A 0-/jOa
c"Ln s /J o-14 0 Tro,.ro~o 44,

t ?0106 140-17? o

Z 11 ,rV9Wi Lelr 0,050,

(*or v#xv /c 4141,6 7

I10-140 v c,.gy$, (111 0.14La),fr V4SJ'C~o1

of 2/0. 144 ~ 4

-fluT

34 0
W4

C,05o. J

14 .- *roE0£1

200,

9o,., ,'O £01

14,44 cvr9

03-'3

4112.

C04.0$D

)-al 040

£400

Wj,4.o 370 140

U.4 go.7, 4

40~V~r fo'T 1-4 tit

// TOACCOPANY ENAL040N



f"OA'ws6 AfL5 W

-Z E-V 04~L 04 0 1

IL L4rv 
Z1.LA .0" 040

1elf JO J4,o-141.~g~

44 10/M 0405 E
.l~f £0r~s6 Sox

U,00 fi At*A5 -I

6504-9, A'OM 040 Nor4A
94,fL 1 5V l

~~-E qo 4- Moo1LE
59t4

1~ p -7 60A

SJ415

is#* 10,10.01"
.040. as.r

-- f £'4

_4W, -o 10rLacU,

'04.0
14 0

040

140

140L

.,,,.. LFINALR LANATOKEPRELAE 7



* ~~ k -- ---

_Z --.

4 £4~0' N6 40AW 104-140

mso gwlA'' os1

Coe 17,f- Sig 0 ___47

1177

C 
-2 1 1 -42 ?

F-4

- e 54tJ 0t ' adrS b

-F

I,0

JLLAL vc~ a LL

Ole

044

iffr-

40t .-- ces i

TO ACOMPAY FIAL7P



J7 1

,g,~ ~ ~ Ome od If,, a,/~,f .,.

str 7.0 IA~, csc - 4 . 411

4"C..e 170 5-XSs

5 1 S W ~ o y ' "irrI' wo57 74l1

_T, 1 - jI/

- 4C 'VR..- V4. 144' nos

.*IC 140-17,r-

UW 7 ',I-I

.I-CAierA' 0.1

t~te.IC~m O/7t4 200

Ita . I

pr

-~1 1-A, '12 L

___ 14f __

U S ARMY rNJ--EE 01'zTRCT r FOT WORT.

Al% LANEPORT LAKE

fscvpdum s i ez L il-19 LOGS OF BORINGS

8A6DC-517 8AAD-1

ACMAYFINAL FOUNDATION REPORT PLATE 75____



V -c 1Ws)
L'C- 6.4) d*io U~

L- tow,, -.1c,

V017 77#
CIf 0. U 0

t,,z~~~ 4 EA-oS0~i

Are/ C*Lw" 7h

~ 4COI4 I-f-to

JBIVAI "1.r" oi 4.0-s

log 770 S-0

m/ 9L Ae-k44,

#41 seOVP~j 4f

A"A0- /4-0a

AVC0

ufav s

I~ ~ ~ ~ s j.:Vedl

soL~o ~D~Z .7I0j 41,

441

A~e afsf

044! jog
fit'0,

0j7

TOACMPN INLFU



miMi. I AYW Mr A'

I &VA .d ~ __

'.- ME*

XJL4 6,O4'Lt .0-/*.AL

MELiu~l ow ,fA~jo-Jfo

4 15/1 4.0 5r Ito' 'p-CA.
PC" 40 4foc ' 011 id - C~AI .0 f

e*#Ao*:: 7.A

1- E4-/10
4~~~~~~ 0. 740.#I7~ 1-

6.4 /35L.
.1 MuLl OAr SOSd,').

11.0-/i I IA-.

'04

4~~~~ fir&a/O a~r

.1-LI

Ars I
ow Ii i

10AS,.4 f ~

lh"I.& 

It A--

OL ws9w ft o",o

MrAV v 7, , (

ALL f-pi A,-140 S.J
/A' C~f / 4(

p~r r" S ARMY Er~N -,FF D-TRCT. .ORT VvORT.I

Ifco~t ~ *'LANEPORT LAKE

LCGS OF BORINGS

'4. 0 6DC -519 a 8A6DC- 520 A

%-E r7 wfW0

ACCOMPANY FINAL FOUNDATION RP yJ PLAT 761-rI



- ~4Loerz~. - . -- -- A
St re a

1 ~k--" '

C/SC £ C~~v~vA,,tax /I -- - saC

Pz&5Lolor 10g 040

Lt~soil0 4 .41 V

6 0 7:
/0.04

KIto
C14o I
016.e

4'qbo_ ~~ ~ Ad0 A0I 4
of I"

104

CAr- 0,I

0

#0

tTA'#,' # YilO.fr

.1b
-0 6.-10

r*p 7.0 MO "a0/3 Joe

(LOSS cAC -710 04 1
mw."p A A'1 *iSL 4r

0

11,0,,0.1 WeJ

MlAfd wol7' vit.'
jr"'5tl.r *

.&f~~CArAU ftj3.9~

1411

4'..

TO TACCMA



* ~~ ~ ~ ~ ~ ~ ~ ~ 1 1~ 

*CSLuc~(~uAt--- 

L

' 

a

fvo . 40 -

lo-,7f lo4.0

m0isr 7-.w, 4#4 1 EAGowr,4t6 emo- .0 4
1 ai xr UW~L a as' 4(0. 64-
-. 1,0-70 31= 1V ,( E~£A

4.rO-44 4

.W 4-.f/4

W~V AO 6

ol-~ J-dI KV 3

sr

IVA' VA10o'

Lureay NC

:0~ 14r- 4'0rf

Yl Jge PI
Ls Awc

Ali ~ b 4 US AIR- ENQNIE'>l USTRICr FORT WORT-

KAW -P4
is J-Sid



r#/A a -*w'

J,1'r~- r 5*,--A-r

lo E-::* j 00

(a.112~1 S"~~ TF

"I, ~ ~ ~ (*' z V',"r ",
V.ea S//#Ad O/OZ

INlI. ragd' AW.Prf

ro~llo A-6
&,1'- 7

MA AtscW MPNVFNA



20-4f 4 f______-

C-C, S~ a a) U--- -' ~ J0

S-2

_-~OL 0 -- *---

wo* A 4 pvi . s' levelI~
*/SOi* w dlo L

00

le hx1e Lgpr-

'wysr is 1.L-A

AVW 1,4 -6 A.3,Vwe Srae OW I Zo

4 ~ o Nl 
1

Q-/00 f

cia. L/IZ.12E 100h 0~E.7

07

L1. E. .0I-W.

'z

U S R I - )-T T OTWDT

LAINEPORT LAKE

LCGS OF EDRINGS
B A- 523. 8A- 524, 8A-525 S 8A-526 A

OMpAN FINAL FOUNDATIO RPORT PLATE 75 6



W -4 7 -r12,9J 7
mia~~w. ~~T'~sre*~~ r ~i~~jr .2@*AM LOG £TA4j~s oA/ 's IL m

~-9~0j'of L/~w -.- ~,E$0r ~2~w ev)

___9 _____ 7_

t~9-A24,b e5~AV

W4 
-o

a-~~LT - '/J-tjh/g
6&, 111 5r__fc 7 e

-v' ei,- / , f'

sL~~i 
ad" 

All 
-*gA

A J,'s / 7 ' -I47ZV /1 £7,a
tee~- ~ 'o(~r6

rI -2 4AI7

to4

,,0 2- - Iz

144

2 lo T2 rS

AO 3rop

~L,~Ly sr,~ I2~ g4
rE f02

A~ Z64' v*

A~ If.. ' .24
4. a . X

f-fo~

-cow

.inamTO ACOMAN FINA POo - 7



AD~~~~~~p __ inJW 1rAr.*

*T3Kjr
M

LvIz
___C I fl

7. -- -I '. ,- - -

- ---- -- ~------.-----Z- r.

womel Zewi wf~
Lfg ~ ~ ~ ~ ~ ~ ~ It. m r- ~ s .A ____

.- Is t f *19 & /a aa, Zvis 9A a W4 oL.t agrro.

A",t

10.3fa aw A' S ! Id6 Od

J,1A. V0 A"15

7_7
wI,1 ca*4r I "

ylyCSS SA ArccNLL a-wj

11 ~ S"-/ . .51 /*Co

;84 VMoA,80a-518,B -0,O-5OB8 3 A

UPANT~~~~~AEPR PIALONATO E PAE7K



-- -- 211. -- *r

varmef LeviL =

I /"mi~~4
LS,0-70 c 7WANIdm~ LE

C

.GI~val r___

A0 AM

Mo ,L z17Z01
1z

TO ACCOMPANY FINAL



- 1-f A ~ r ,r.-U3U~m

j~~~ 00'"S0

r09Ee I~. -fJ -Ss7A l

.0

~.r~ j,- ~ focov.,.rce" ~ Z EPA, .si SV~a0 Ys~~w~

f / MgI vsLrw*,~. .0

woO5rMsr/ JO-1071%e/

wf.#5ue

- WM 7o L

NYAW ___ ___ __ ___

V~J7/A"0041446

T7SVoI 0IC 911W

70aM N NE NTC C~ O~-

10CG UF S^ORINGSz
f Aa 528-3.A54~8-3

REPORT ~ ~ ~ ~ o- PLAT SO _______ ___ L



. 7 y4e O
f19-SA4 Al

sm _______________ .0A 5

I, _ _~~ _.W .

Abe ,O~ a marsi0z OeAs -Al 6 V/a1.

r A~~af M9S-.ss

4,0 r,~,, 
2

a.,y SAWO .MII 1 r*A. FE' /'or

C6,MW

M5E

MUis 7,011. SW6T4o. Mow AV 0.
1WAIAs, 1SW /4 7A aS

TO" 1f0~

TV (9 /$g 4o

7',0 R 19-o' rt - A/.M w

~~G'S f-C LA' -~*LIS"* 11

fL - -:7 .
s*'.o0 s _epai AIVo,,dA 417/7IA~-~r'

'_-L: 0--s ar d o 1
1

0 a a

.Alm UCvxi 'Ru a I

-*re, lip/4 4~ ~ 0'f

In/1 ;Z 11. -1 Toffa~ WiLPAYPNA o



........ L ......... ..

.--- P- 1. 0

. , f- a '--'q I

4'005. A&WA&~

51.LLr "Mo s"il wrm Z/0 TV s~i.
£ 46J~J "~' 4Lt*~'LI,.~ 0, A.~- IL 1,1L*u

MYAA. W 7%0', lw vJ0

it fsami wv'sj Pohl~ aog- **d xe
I 10 9 rrS,e -,rr tyZ SvdlK

I.$rAftre,s7 S *AL coo. ~ i~ S0w

V c

ffloo.

is- 11 Zoc. AO

M'*us7. ___s_ /1.0

7--

.44 /v7'L4' 5 ra

ows mm r#;rce &94.0'
M£lfxw ,6 I&'le o-o 11 *0 V 4A1I £ .V44XIAJi

.... rudbj .: ~~rmd
7! A61 AWSJ~w

Cis (N"g AV
sooveL S'76)1

&ad ~ ~ ~ ~ U ARMoll i~l' y EN(.,FR :STR CT. FORT WORTH

LANEPORT LAKE

LOGS OF PORINGS
7-P.Lt l..r8A-536, 8A-53, 8A-530, 8A-539, 8A-540

8A-541 & 8A-542A

-T A OMPN FIA O" TIOM REPOnT PLATE 8 36



7/7j

TO ACCOMPANY Fl N FOUND



mwsz SY4,' o'Gw4rgosa

AU I.ArG

4- c

S ARMY EN~GINEER OISTRICT. FORT WORTH
11 _ FNNFRS

LANEPORT LAKE

LOGS OF BORINGS

8A-543 8 8A-546 A
VOUME - I

ACCOMPANY FNA FOUNATION REPORT PLATE 02 0 I 7



I:..-J?4 S? 7J~/5

Ae ii k 6 F . s q - -5 = l i L

'~ ~I 1E C7t4s,.r (s. -d

-9cmm 7r.L CS~ -204.A .FAVC

.05, yluow4 M...a, coee 210-pz. t. ay va

* 45,e.' o ~ b AJ0 * , CA L L 1 6 6 0. f .

cwd 7 .. rU .a 41-3 v ldrou 7

ra s 70 A, j S
S11-t 5') ooza i'i r46Z 4

47447, wY Li M

ft~~$1 CAAD.9E 04)M' ,'q -Br-

-0 -1/=5

-=71 10-. -14
S2r4'I211.e_

r L2iJIL; . __ Al

Sr
'jf17O .glA,44 jbVrs rJo v

£44 ;44~roO

4o4 4 SeIl

y 90.V Ies~ __ OO 00,

5 
70*A

S.0 11 -. 3 4-t 3 ~ i-

n~~~w7J jwrO.1

-ooc 76.

L4 c 7,1.4/0
TO ACOPN 7IALPON

_________________045-5



'o Pf - -034

_" 4s . I -roI -,CgJ)Oo , o

vs, [--c..ow 4 7-
- 462-47

w10*-
44 4

541

.04L

S", 4. 5"4 4

16, 7 A.

144 - so 0- 10

141

wr
,01b

141 1

AVX

734. £0. i

-- IL '0 o *,o ,|'" " T '""IY

U S. ARMY ENGINEER DISTRICT FORT WORTH

CORPS OV ESOG N ER

14 3 r 'aermou'o 3, LANEPORT LAKE

17 . ~ SIN G.BR,lIPof, /A
7&6

LOGS OF BORINGS

76 --- 8A6C-547 A

VOLUME - 11

TO ACCOMPANY FINAL POUNDA REPORT PLATE



001U00-6OO

~ ~0404
""' ( A xes,~r . g 6 0'.it * c ~ow.molarjj~~ y "aI.'aL 4..

UJ'/W. 7~i 'SA.L

AWl 
0i44. 

4 L~g~~,

SL#&;Jo. - Kod jr I4.

A L i.r .. f e . ' ~ j d

7o .S. LAg. 04.001 44

~:d10 s , o 040

___ ___ ___ V. Wra#'N g4" I

A 
t4

11 * 1'rF AADA'

Mel-r.,.woo100./w/ 40 115

TOV,7 ACCOMPA/ PIALPON



Ow&N we ,m rvvqr&j r w.oor ,r '7 4

'oYx

owsr- r6 Cafg glr-40-J
VYr xi-lowor lI~croc Z"d

10r4e. "A, K j, r,I~'
a "SO ored

Ac4t
-7 . = g4- l

0 ~ - , "I." .h 14

lrA- A.IUSL;W

2 . I

4#610

04 e, c Y1"rA.

- C~ WAA'x 6M9

PAS J"Z.

ASL LTEPR LAKE1

c~~~leC Z P~

12-r-~~ 07gA- 0 t

0 ACCOPANY INAL OUNDAION RPORT A 6prl



APOlm /6$imp

Igev IAd4Sy*r

Los r 6.* /.0*w
4i~it

lit AE #s,9

^4r& L SO 434 44_ 041

31 Aw-+I 114

mois YWO AWA IO -m A~l *C

11. Fw 111A,0 ae wvr

fXa'CS AM6Ao I0br41 0-/

lb' ,~~' &*o (I0

l1b1A 111111*

RAJ vmfW ...

li J ,714.04

- ~ ~ ~ 4 )7, 3-1 4 111

MID~~~~rO #0'.*/,f . 't
sig

lqq

-~ Ioaf/~~04 40OrDAL'

USUAL kOU



oi

'I0

,(4'

'oiq

U.S. ARMY EN~GINER DISTRICT, FORT WORT-.
COR S O ENG-NES

LANEPORT LAKE
SAN GABRIEL RIVFR.TE XAS

I LOGS OF S1ORINGS

8A6C - 550 A

VOLUME -U

A C M AST FINAL POUNSATION ARPONT PLATE as.... O0h or 6k



PS 4

/t~
4

me .cofE 2J.7- O,

mee 1 '44

tLh1 04r

- E-

-V Ll 9,

L/ AILIN -

-m c A s

-t '3.,1

/02-1 Yf v~aeiwvc- £

04~

iI~~ 044 W

315" ZIS ~ Z7 . 4

- fto - 4 ARAI

II -zt 5 041'

r14CM -lots

=3=3

T09 ACOMAN INL 0



C.:4-

0'4

il~L ___

R4 4- F-

1144

1310

R4 A

044

f74NG

,,fitC. ATO t~CC



o.a..o to S#., rsy, - nar er ,r , r

r*srL

/04% 04&

si Sv.0 Y' m to c*I7o' otmsro' s*,' ,j~ Ai IL 411-4ilL

cIt A, M~aot a~~ - o3o, 44T 14e*.-'5r" ;,o 4(.v~,7g ll0

-30-16 MU,.r I- ___1 '-

cocNC r-c f=~ oc sIes'~

ff0-2 J40U7 "urorc M4S1So__ ~M
so~ ,f0 A#OW -ti

37ll- Mo5aYw t, e -s c4

6azuvsllv (oJur),
- r "' mo,v0 7)w.-- 4.

14-S-14 ~ ~ 4. S"--C(ol-S

540 S S50' 1c1r4oJ £

me, 3 r rpw coke

,o -7 c A~cino s

-.- f~iut i/N

v.s.L , NO.A.a

31 fiC, Gno w

E, 5,rfA Adl~UM W

- W -1 I5'SL jo, JoJ

Devii~ps 5116 10

TO ACCOMPANY FINAL FOU



aS lass5 LE

o.rr 44E r- A11A.
61L 4

443AW4 ci

Sro

U.S. 
MoJ-SicAY 

ENIE RrITI ,F R O T

LAEP4 LK
%A%4ARIL IERTEA

14.O 
S OF3RIG

8A6-c3M - 553

.L~VOLUME

uSAR%~'Er~GtaER DSTIN TEOD OR~

AL FOUDAT12MR&POAT PLATIE67 LA-E.WT4



it C__41-q 4 AC

46' r r ~ COO_ 0 0-1

FF. S'

i.ss -

Th 4..~r X.PAt 4w dv
*L'6f4A ,/-*o~s 04i4lc

57.06

rVA 40C. 43

_____ ____ 14L,

f.0.

',:-1 f/o -64wr~
1.0i

6J Ve 6h ASa ) eg

-, MiDI. V3A's

- so.Ad. mW' v# 4 1 sf ik

IW1 U.4-J7L,

!±- T* 0 13r '04.7 I
Z.3= .& 0 ,g1 4

toiAr.,r 10474 ~ N

/LL Id, e

TOli ACOMAN FNA F N



7c,*,~.6

ApA

U5AM NtEROSTRCc , O RT WORD E4T

ACCOMPANY~~~~ FINA 0, _NAE ERTM6______



2G-4

r

a#q -IVMAO Wos

Aqflous Lime JA

- 14 4fLIJ os~

LI~L~t- .U-.UL hI/,dir 'o V

-j I -51 f
(s6vg~l

0L

____~~X4 Om)£L~ ,e
Li r.'r oj

.. '57IT "o

Lfr 71w

~ AV64DgrTh

40* - IeW - r*A Ai5,i

14-6

Jfr o-g,, zro ~ #,[ a '

40 14

TO ACCO'MPANY FINAL FOUNI



as 41

0a 43

, a 4q R-'

i t

w~aj#4

0

X {4.4 0

I [
1 04.4 07;

,AId JJlSI
'44

U.S ARMY ENGTNEER OISTRICT, FORT WORTH
CORPS or NC, FC S

LANEPORT LAKE
-. . AN GABP~tL RiVR.E AS

LOGS OF BORINGS

8A6C -555 A

VOLUME - 1

ACCOMPANY FINAL FOUNDATION REPORT PLATE so1 "W4'--W



6. ~ ISOai 4.

S7~9~Mwjr VN. -

ar04

W4'JrrA los

-V~ .0101S...~u~

' WoL A"0100. 49O ,r

-zT

- - 1-l

- 4om.e 1F4 j

I,~~~4 1*~~ ~g
v go, "Aft. -Ai., 0

YWAI,~1 AVXAW f

t-71

fSlwso ELbJ~'

fl.~' .~'77~ se~ AtI If
*S4' VAITk410-ir 3

1j9-I aA

hD x, 4'~~

ha(CoThlose:

S, ,s 03geV. d a

/"0. NAL



hi

~lp
4.1

IN94s00A,s

14.,

*i

us -or

ALL

At#~

Lo a *.us.

U.S. ARMY ENGINEER OISTRICT, FORT WORTH

~LANEPORT LAKE

SAN GABRIEL RlvERTELAS

... LOGS OF BORINGS

8A6C - 556 A,

l~l.T3 KC,-VC-TONS WTD t0

CC IAMT FINAL FOUiND)ATION REPORT PLATE 90J 1 45 0160



Ia..0' .... ... .. S~ 5

SIA fl l.. 8...dG j -W

-. . .___.*** 4 A. . .-- --.-.. ',-. ,;,

* 29..- ji - 5,5

c.~~~2t .49i- 
1

,a o ,

443 7/350.1, S a/L( .*

Qraasa.'a~~~4 C.1a t. Z

- /l's ,.as s.'o.
.2/-. ,7 4 27 .,a

2 ~ ~ ~ ~ ~ ~ 11 8 7..s1"a,...m<~I

Ia-,S-ff~ , - ~ ,a~a.sh

90L 

I , .754 1anal

.I~~~-SCO PAN als,,. -a O0aN.0-

...... ....



U.S. ARMY~ ENGINEER OISTRICT. FORT WORTH

CORPS or ENGINEERS

LANEPORT LAKE
SAN GAMEI RIVER.TEXAS

LOGS OF BORINGS

30A-557 & 30A-558 A
VOLUME-11

0 O T PAS 9 No



a,'G - - "- ... [ Ia 6-

- -4 - .d--..4 4'

J O . - . . 4 ' 22 4

- [* 4 *'* '4t4 - - .. -

'a- " ... CC-. 5.. t - 4.

I .- z

.1 II-

444,~4.444t4 445

TO ACOMPNY FNAL OUND

"ci.,---



U.S. ARMY ENONR DISTRICT, FOR WORTH

CCORPS OF ENGINEERS

LAN EPORT LAKE

SAN GABRIEL RlVER.TEXAS

LOGS OF BORINGS

..... 8A6C-3F- 559 A
VOLUME-It

SPECIFrSAVIOS NTV1EN

0ACCOMPANY FINAL FOUNDATION RPOT PLATE *2 1UON 47NI OS



17 -..

4" -f8; -'

71,4 t 24

.~fl~~~rs S&4&a4-- - .-JAI:4

* %a..~, ~ . . - 4'3

- ~ ~ ~ ~ ~ ~ -zk '14 '2. ~ "~

-, I -2y.

4 ~~~ ~ ~ ~ f A ... 44.,.



I AD A141 542 GRANGER LAKE EMBANKMENT-OUTLE WORKS-SPILWAY VOLUME 2 /
(U) ARMY ENGINEER DISTRICT FORT WORTH TX G M RUEDE

I AUG 83
UNCLASFE F/ 1/3 I

7 84



li! 1. i M8 j0
W I 2 2

L 6 W 1 2 .2

11111-2- 1111

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAiJ OFI STANDARDS 1963-A



U.S. ARMY ENGINEER CNST!RIt. OR ww
CORPS or ENGINEERS

- LANEPORT LAKE
SANI GABRIEL. RIVERJEXAS

LOGS OF WORINGS

----- 8A6C 3F-560 A

VOLUME -u

PINAL PO PLATS* 4E of0. 4



. ... '4... -- a..I

I ~ ~ ~ 1 4.',..,

.

74,,

. "",4... 5*.'r * "" ]

i 4 4 44 - . o . ,.,,.

4-. '44-i* 441

.. . . .,I __- I ~.gL.~444.~4

I 44 v-,.*-1.

t
'4.SVL4.

-' * .-.4"444-;

2__ :. ., 
7

*6:4.14 1__7. ~ ________-

*.r,............... *M4:. :_-_

s. 4 4 .* 4 4 ,_ ...

TO ACCOMPANY FINAL F ND T

i.4. - , -



J'

14.

.'

... ".n LANEP.R LAK

.........

~LGS O F SNOIES

8A6C-3F- 561 A
VOLUME - 1

N ~ OAIO ~
C4.1.6 "a.if 49511ACCOMPANY FINAL FOUNDATION REPORT PLATE 94 1Er



-" - ____

______________ 5-

.a.... -- -. SOS ~ 0.-

______________________________ .5.. .. ,*.,---

a.--- c-.- - - _________________ s-f.*.iflo-.-..a. sc,., 45-or. 9±4'__________ - ~. - _ -,
- ~ -- ..- -- ...

- 6~' ~ _______ ~- ~-z-:'. '7.. .. ~

c.V ' ~. 0.5
Se .e S... e. ,.* ,.*, ~

- - Ca...b.'...- .. 45.0 ,,.,
'*c... .'~,
JO? - VS..' s-n-

- -~- .~-5)'
C-'- e~ S -- ISO - .50...

_ 7,.-",.
-5 ~- ~0~~ S -

- 6.. 9, ~ Jc4~~4

4, *2 Is
-' - ~ ~

a , j -. .*- ,2-o

04.-Y.~'

,r. -so., 8..,
C-,---

gas.-. . on 2*r 8S. ~&- ~
-' - - ... -. 5- 0- 0

.Lt~1f.j - e
9 ~  ".5a) 42.4 ISS e.

, - - eo.o

5...,. a.s 9.

5S~ - O~ga0~

.a ass 5

0.4.0 ~

so 7*

S

043
s-es 0.-sr

S "' '""'-'

*"41p

- 5,.,

.0O~*i~ SO.
ta9 0 8.,

____ art 21
7-

~ ~'~e

8.s
2 8.,

2. U so

'-Os.

71.2 5

8..
23

8...

3 -- ________________

.047 054 Ct,,...,

~ Or.

- row. - -
,,,~,, **,,~, 40 S

.. o.- '-e

-. ~L -. I

/
TO ACCOMPANY FINAL FOUNDATI



* - -ALL

13z

SAN* CABIE W' 5a.E.-.

o' LOGS OF BORINGS

BA6C-3F-562

VOLUME- U

ACPANT FINAL FOUNDAION H--R PLAT 95 5



Atd

z-- Fl

25,-. -4 -1 --

44..--- 4Cr4-**

-.-



U.S. AR~MY ENGINEER DISTRICT. FOtf WORTH.
CORPS 0r ENGINEERS

LANEPORT LAKE_
.... SAN GABRIEL. RIVERTEXAS

-. LOGS OF BOR~INGS

-. 8A6C -3F- 563 A
VOLUME -It

CC",,A14 SftCIFCNtITt.S REPOR PLATE 9S, 001,

ND REOTPLAE O .0.0: LANPOR LAK



__ A

.. ? 4'2,0'!4

___16:4;

te0-,. C, M.

1 1 _%____4-

C2

/TO ACCOMPANY FINAL PON*S



3.

U.S. ARMY ENGINEER DISTRICT, FORT WORT.

..... .LA N E PO R T L A K E

SAN GABRIEL RIVER,1EXAS

- LOGS OF BORINGS

8A6C- 564 a BA6C-565 A

VOL.UME -

n~e,.. - ,.,,go.m cag OWA3 if 8 q-A'

ACCONPANY USUAL P.-..VIO aROR NIS(A E(7 o 52



. ........ .. . ,

-L-4

. 1 . . .....

-___ ......__I - . ...k.1 . .. . o.. ..... ... ' . o ... .......

- . .,- l

41,, --1 
ff,

o * 1 
'

.- '.4 - -- ..- " ......

... ... .. 444. ..... .. ... . . -- ,.... .  .4 '..

inr '. c ,t. . , t

7441 4.

....... .... .. 4.

. . .. .
e[l

,,44. 44...... . ,- . 444-. ..
4.4~

.... ... ........ ....
ILL

J, . .. . .o,. 4c.. +.YX.. J. - o.,-"-.,, *.

4,.! . c.. -. I -... 4

TO ACCOMPANY FINAL FOUN

3.4 4,. 1



-~.. .- . . .l....A

4.. 7-..

V.S. ARMY ENGINEER OISTRICT. FOR WORTM
CoRps or ENOIN Eno

"" " LAN EPORT LAKE
... SAW GARIEL RIVER.ThEAS

LOGS OF BORINGS

,.- A6C-566 A
j LVOI.AIE-Z

.~,',u -. 'OVIVOPION NO tWA g- ~lr

ACOPANT FINAL FOUNDATION REPORT PLATE g AmI"e 5 f,"o'5



---4 --"- -- - - -- . - - _ ,o -_ - : : , . - . . .

4 .47

' 3 -Ij-,

- .o, ..

7,l

* d ......- I .. ..- ,--- ,- ....

-tzz ...i -- .. .. *'-*-
71--'

!1-

z2- 7 t "' ' 8€ ;.. ." °~ "

TO ACCOMPANY FINAL POUNDATI



I.,,

A

, 
7,... 

'4 t

77

-w

I.S. ARMY ENC31NEER DISTRICT, FORT WORTH.

LANEPORT LAKE
SAN GABRIEL RIVIER.TtX&S

LOGS OF BORINGS

SA6C-567 A
VOLUME - V

0 ACOUPANY FINAL FOUINDATION REPORT PLATE 99 54' e



*~ ~ -t.a - 4ntsru.. ... a ... =;a -. --

is

414

is-~~ I5',

-, --- C,
1  Za.

"-4~s 15':

=AZ:

!114

.2z -0. 
___~L~r, ,

2 26'V~d.'o

.07i -
-. 9 --- "-

17 7

1 '.44* 
'0 '

TO AC OM AN FI A NA T



~14

.7,

IT..

SAN, GARE-, E.E

-8A6C -56B

VOLUME -U1

AOMPANT FINAL FOUNDATION REPORT LTf 100 M-.1Wt5



Z ..

77. 
2

A*'7'

- -'

A AV.

4r--

6's7

es & m-5i~'j~~

3 . '

Ak. S

4-'*1

TO', ACOMAY IALFU:A



.S. ARM -NiCMDSRCT 0TVC

COP 44"Low;9R

GUNGER*-, DA NDLK
Sm GkILR .Tn

LOSS~~ OFSWNG

- - - - - - - - - 010 M W S

TO~~US ARMYPAR FINALE FOUNDATION aVow -PLAYS 4it



m*v. W. -S 7

7f -y
* ~ - -- 9

- 'v"____ _ * _ - ,14

-9~ ~~~~~ -9.4-7z ~ --

42' - A

* -. * -~-.zj ..- -- ~-- ,

-_- - -- _ 9--
U- 0 - ~0- C- - -9----

, - L0~~~~~.LL~ '
9
'-d.0 0 - -

- - ~f4----.-4- 9

ts.2

12 71

C. .~-e 71 -2f71

To__ AIOPN FIN'



-7

.13U.S. ARMY ENGINEER DISTRICT* FOR WORTH
4 CORPS 07 EN rNEERS

S. LANEPORT LAKE
"-0 SAN GABRIEL RIVERTEXAS

-- LOGS OF BORINGSJ

SA6C-570 A
~ VOLUME - ff

A UPAN FIA ESUDTIO HPo FLTS 102



7 *"OF ENGINEERS

I -. -r imm~ ws3

.7..

,At- 7* 44.'

* I -

. 1 '-.4r..

* 
7*

.? 4 8.. 4 3: A3.2 t

A 4.

fee. '

L.t

_L COPAYFNL ONA1



Ir

U. S.AM-IIEp ISRCP O OT
COP r .1.1IR

GRNE AMADLK
SAN GARE5RVR.EA

LOGS O WRING

-A7-17

IMINTR o NONEt

"~OMN *'GANE AMM AND L o.

TACCOMPANY FINAL FOUNOATION REPORT PLATa 103 OF



CORPS OF cowf~v

de A 
-m w.w

wed,-

77~' -Co. 

-

c,

";7V

12 '

e,- 

'aV,.2

J:4.. 
w. C

1611

TOla ASOPNYFNL ON



c~Mal

A. K.

7...

See- , a

~34.4'- 3s.#

J71
3Jmm? me" AIM

37) NIEE ITIT rR OT
CO,.3a orOENINEER

SAIC-572 ISASC-573

CIPAN PiA FONDATION REPORT PLATE 104 15



17,, 
mot, ~

-r =Z I, a- 0 - -- 0- C--- ---

7 74..' 4:E

4fI

I~~1 4 - *'-''- -e

'C.:J,4

sewq. c CXJs4

If., J.? A2'

Axe.- 7. 11, t

"10

.7.

7r3..<741-.r

372

TO4 -421AYFNA ONDT1



- F~l

L LJZ-I_ _

m±

U..ARYEN.ZE ITRC. L, OT

VOLUM --Z

10~~US ACROPAN ENGINE FOISTAICT NFORT WORTH10



fAJ~~ft ya -*SL

If 
-1 

7 '..o

57 f

144-- -b 11

Z4 i*04

Aw *~4~ ~"40-~.-

20~-. A- 'b-S

~~~~~~~T ACCOPAN FINA FOfl. S. MOAT1-r1 40-r0o.4



2P S7 2 0 .

"s- 8, A

It, I

2 4- 4-.4

I -----. FOT WIT

GRNE DA AD AK

"" 'No1
-~ - -- -- --

NPAN FIAL OUNATIN REORT PLAE 10 d

Jl.,JJf



CORPS OF ENGINEERS

7o o
4.,, r__ < . ...___ - ..-...- _ . . .I t~.

4I

- c'-.r ---

*17

6w<

T ,NY FN

- I

I

/ TO ACCOMPANY FINAL POUNOATI



U.S. AfMY

U.S. ARMY ENGINEER DISTRICT. FORT WORT"

LOGS OF BORiNGS

TO ACCOMPANY FINAL FOUNDATION REPORT PLAT 107 1 alm" 1 -



4,1)

TOACMAYFNLFUDT



'U.

!/

U.S. ARMY £N 'NCCM of=?M!C7 %OW7 WORTH
con's or CNOINCLAS

" ": GRANGER DAM AND LAKE...... SAN "OBRIEL RItVER. ?XA$

LOGSO BORINGS

CCMAN INLFOUNDATION REPORT PLAT" 10

'ANY INAL__LL.E 10



CORPS OF ENGINEERS

La - .. ~. . . UOG La 0 '
-. .'~-,~4o' ~ ~ WIfrS'

%Q6..-. ~~-

-.. 0 *..-7-.. _

461L:. 4,4e- .
40~.7.012 A--4 0 2 ss CA& ur., .t

Coo. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ JW r' 1 ~ C0o
0

A.. o. - o,.- so.,.aa.. .Iaov
o~o,;,,~ o..... ~ .S.-.~ - .. A~ i-.-. 4.. 0./7 . 4m 4dio 04
st-I ~ R0020,n.e,.., 0-7; 4"e VY L

-~ 0007s;S0O'~I 00...~ ~ ,e~'o,, .~od7 d47g
7.'0d

7.0 -~ -C 7, 7
C.~ ~~~~ 2 C--. c

- 244~Ill ,-stlC,,

272200 bowVL.

0000~-A e,0 S--0 J. M.. . MCl5

I- "I

R0 0/. I IS.o-ro

04-7 7"l ?1C.

17.717 -.- 17

404.

AC.aPA* FIA )UD



- ~ ~ r o,,r.
1  '

I'ses00 51

.0 3~oozs0

.00

-l"S~~C~tP O.k as rrv*

ArVsrroo 0,oero. 'e 40 v

0, ~ - I4 ~ / 7-~ WPA " GRNGR DMOIL AK

SA44SS10(R EA

-M-M ALL O N AIO E O T1 lo ~e~S



-S'9346C59

/3.S ooo-JL

~~~ AU I ~ At

ILM"5 aidt 0S .2J44ez- 1

zz

13-o Alf Af~t04.0

T.Ir lo0 ?A'wa00A

lp7f AA3vraSJo

957,A'r~ r, , 04

5'.

.. 04

v -IAw -19 I a

D 4LRV00 54W~ F- A46,,30,1,1

z- 59,-0 o0c.~ 5 w

10 r -

o64 A'- 6f 4

ewvs S"~ ~'#

___ __ __ ___ __ __ ~70 r'9244 - __

1.1 M7stlor~ 2i

A10~AW eeoMev

40 I 3Z- 74 -r 
.

/5
34sO3 ACCOPAN 0INL$



X .... .... v. ,iLN 1 .t# j~ . .... P ~. ...... ., ~ A

444 ao - JA I

m"o. -.AX- p

6.' .'e uA0 
1

6.c~it 19-6AU

jeotru u
- .4,16 N~i

-;,12 S/6 22s,1
J117149 217

.%/416.1 143 '5 1

00 1
I~ I4 -4 P

6412

AV (Lss C. AQa

01X3 04Sf '

376 U.S. AROMY EN INEEO DrSTRICTr FORT WVORT..
ItFO Ir NNEE.*

J f 071 ,b7'W 0A4 -:WllI LANEP'ORT LAKE
11420 SAN GABRIEL RIVERNSFOAS

LOGS OF BORINGS

.... 8A6C-5938 a B6C-594 A
VOLUME - U

ACCOMPANY FINAL FOUNDATION RIPORT PLATE 110 OOINN~I EE



-09Mr -

- ~ . &zlo&Ize.

- -f.
17*S _ _ _ _ __ _ _ _ _ _ _ __ _ _ _

-- . -. _ _ _ _

61~~£. cas0el1?-
1 411cwtows 41J4r

2-F-IA L-
CF-K-cAL, 7A is ar 'l.d

1AWS~I~ *WA3 AWO AMMSaxWAU'f

MAI A4

a ru ze04.0
go~£ co"7

"'o lo, -G- 46

7o 4.0c
fl~iLS 4A

~1f~oE~w 9 ~,040

7 :

~JILJ~s~~o0r, o

NSO 4'i$0

A.'6. I (o-1O~'0431o

494

6ffl

/frm r0 - 9

TO ACCOMPANY FINAL POU



-_

U.S. ARMY ENGINEER DISTRICT PORT WORTH
COflS oF- IrNIN rIs

LANEPORT LAKE
SAN GABeRIE. RIVER.TERAS

S. 8A6C- 595

VOLUME- -

I,,tm,,,t I, INVT-TO 0 •

C,0,C 000 %*CW ~ ~ 66

ACOMPANY FINAL FOUNDATION REPORT PLATE 111

- - - - -



- "rR1?'

&r 4 .S.O .. r .. ,j .,

6Y~~~5.1 C" 5pr.7-654

fwOw

Lr aefur y..vgpAv.
T7Sr AWAI6

5 7

5T.7 517

o.6.qr~.. c~g~., co0 6.2 641 15l

ilo~eA -~~i0 S04 *L9wo 5oL
Aw s ivt OA N 00 '7-a. r7.0 " w.'d&soc.11&o mos.-7

W44

440 c

5 7r,9 64.17

57

z5

£z

m: -

5z

T4 ACCOMFANY INALF



7l P/ 
"

q

. .. -.. . ....
7 . . fl£_ .... a o .......... r " "*". -- LLIA-LOG ... I: ' .. '.0 .'v .

i J,

. ,,4,,'t-,4_',3

:7:

.. jst,/

.,± . 1-- A ,K Jt s' .. .n

U.S. ARMY ENGINEER 0ISTICT, FORT WORTH
! ~CORPS Or IENGIN{EERSI

o..,. =.:LANEPOIRT LAKE
... L .... SAN GABRIEL RIVER.TEXAS

o... ,,:LOGS OF BORINGS

A'VOLUME -o

t CCO MPAN Y FINAL FOUNDATION REPORIT PLATE 112 .. .6"7,' 'o. .s

IA

..

- . . . . .• , i . . . I . . . l / .. . - I i i 1 I . . . . .. . . . . . I 1



CORPS OF ENGtNWERS _____________________________

~ s. ~elf ... ~r ....... ' ~ . ... . U . .vv s
.. .. ...... ~ .. 4*

V;4/4v '71;i- -~___

pqr .. ___ __!2

iF. ..

~.,..e.'A(~.4j~'N~3

"E.~~ 5,.4rM E

:Z Id'-5 S

.1 'IL______ _ 7 7II

Fmy

190-4/0Ctt c...9s 110
Id,,lyt A003 WA

19 z

_ _ _ _ _ _ _ _ i u

TO ACCOMPANY FINAL FOUN



-. £'SCE- Z Z* A:

7/1 -PA

___ I 6
F-wo V, am

_ _ _ _ _ _ 1vc-u/3 4Lzf

AUOV M 'sr, c~~us
*ws, ~vw~ j*'g vJ

at7. am.w 7e

42t
v~a v0 2A5I

3/,y( fL 171

AA'Y~4 uN v

a A"3 4 M*

d/fb L71.

M,-osr 74

Io 1AV3 j 3106? 17

GRANGE DAM ANDLAK
....... SAN "BILRVR EA

----- LOGS OF BRING

IA-508d OA5

(--------40
TO ~ ~ ~ ~~~~~r' ACCOPAN FIA-ONDa? PA 1 a



- -----------.

WLLM LGSI ~ . L£..tL l,

to.u.t tk 
.... 

. ....

_ 7 ___________ .. j, .7.

______________________________________ ____________________dy__ :

_ -6 3- 1, t-

0.0,

I .1 -- - -



. . .. . ..

I..7

_ ..- -- - - - - ---.-.-

I.. - -..-...-..~ -- zI _______ - - .-- --- z.- - - - -

FINAL,, FONAINRPR
LOG OF -OIG O

OULTWOK'OIFCTO

-. - TTO -8 9 T TR TTO -7 5F

L! .IM EGN E IT.I7 -OT OT

FILE O PLAE 11

6~~~~~ TOACbIYF1ALFUO NRPR



2 3 4 5 6

................ . ......... ___ ____ ___ _____............] Z ' 0

S L# 
"° 

L... .. .. .. - I .... , -ILLIN LO" . 7, I , . T , , . - . . .', --00ILL0I

-(t.. , .. . -- . . . ....; . . .. . -.. .. .. .... - t,., - - - _ -0 . .. l .. . , .. . ... -

-. . 0. 
C........... .. ...... -....... .' .': + :. ... .<+ 4 = i ... . ." ' ' .. -

* ..0 .....4 .. ........ (0 .. . .... .. .. (
-- 71

# 2 . .... ...... ... ... .. : . 4. . .. .... ,

*. . ... ,t--: -,; '('-0'

b [nol.o

S ......, -' i L . 0, .':L7 .... " " (

F 6 . 1 r.... .. ....o~

roo.> ."j,.....t, ' t,-"1.

.... . M... o...... I .... . .... . - . .--wo ! ...

-oA.4t L, o .o,.7

.............. .. f ..... .. ..... .. .

' ,0 I iiI
D'o011100 LOG .jt4 t._ 0

0000 ok 1...9.,o .. ,, ______ L ot~~ok 0., . '- to
r........... .. . .. .. ,.o0 000000...

iC ,f/t

_ a . . ..... , -----

- -l Ii . .-.. .- - .11.0- Ma0. L 1 A (

12" ..,.

311:- L{..Cjo Co(0.

0..2

:0.0

Wt,, I-I...W 0..f

W"'0 p4l 449t8-1 t il~ .9

2 046



6 7 1 8 9 10

. ... .. . ".
041 .-. l4G O O , I .001 ,, - ,.. 434.IC ,G. 4

,, j4Y' !. o ".,

} -.% - - -. .. - . -

, L ..... o.to.&

.4 ,1 o4, .. . __..... _ ........... 44 I'4",.. 7. ... . - -... ,

1. 15'A

A- 4~4 l0 .- -

444............. . .... .. ,~ .- -' -1 .. / ' /

h' Why t ft kl

-. , I . . . 4. 4.,o 4 . . .. 4..

.Js

.1 ...-... ,

dc

I o b e* - 4. 44o 4.
e  

o. &4 4o7.

,0'

. . . . . . . . .... . ' .. -

4-8. 
GARELiVE.m( A

457.3 AF BOIG O

17.8.

: OUTLET WORKS MODIFICATION
STATION T7.00, 1006 LT THRU STATION 8-60, t

1 44 44 .NGINfR DISTRIC . F(.R4 W444 4 TC

,I FILE No) ,,PLATE 119
TO44. A N F L F O W



r"r .. ....

To..,,. ....... .. .. 4 ... If

_______ u___ .5__ 7. 1 LL

6.5 29.2 ir

.iO~tot 00446.3

polio. to404' ot

11.5'. too 1o1'k.0 6 . 5
14.0-,Ci 16.0' . 1.'

i p. 0.7

* 4.4'* 46.7 27.5 0

o.-

Co~~~~1 topr~oru

6... dip .....

2..3

0.80.

440-.81 4429.r' I.



6 17- 8 9 10

. . ..... .. . .. .. . ..

-".

1.

' 
" "

,. - . . .r ...... .. . ..

0* 2. -l -r.. t3.

* . . -. _ _ _ _ _ _ _ - I

.3

t -,--.,. 2 ...... ,r44 t .. tO,.

..... o,.... . I.c -.- >G -/ 3,

SAN GABIE RIVER, TEX

. .. E -D RTHE

-LI I

T FINL FOUATO REPORT

STA ION.,T, I THUtSATIN !.4. IS ,

b 5 M 'FNG GRARD ER FLAKEWRT



0.0.4 76 '.

2.56

00o- 12.5 **.,*,,.,.F
Co soot t,,, r ,- m0-4*-.. 

5 
.... r Of 7;.;; L,- ;. - ....

44V .. 0, .f, W.14

453.... 2., ..

' . 445 '* '0., ,.

0.0

.. . . .1 . . . . . . -. -1 . - - - -

..... . .,.. D L G L.

_% . U. '. = l - , '" . ... .......... ....

12 2 ._ _r_,_, .. ...... ...... -. , - ,

..... - I ..... '= ..... .......-- :'' " ° .=. = .- 2'"_];

.0. U' 15.6 0 *.0. 4 1 1.51 4

44 0 ,0d±4 M -4C 0- , ro 1
s., I 0- . 44.

.. . . .. ...... .. *crO. -. . . . 4-. 44,, "' tIsr, . -. ,

I I .4 I Ud 6. 4roar

- - = :. . l . - ". i l .... .... 4 44i IIIl. .".II.II I- " _- __ • IIII . . .. .

344U daft.,01 4.rI

A41' .Lw

447.24.44
- 40.9 bed - C pl -. 5:

*046W .al1 044740

4.7..41-0-.4-0- -*-

T0fl.1 4.4 - - - - - - - -- - - - - - - - - - - - .. 5 -



6 7 I '0

*,'r': ,';:.t44 C .... . .. ... "44
"°  

4- 1 ... .. .. 
G_

.. .. ,-j,.., 7.4 0

444

.. D .f.--.r44 

4, , 4.04 44,

4 4 - ; 4, 0 4 .. 0ig h t to 4 4 0

to ~ ~ ' 1.,to19

LRNE 

LAE-

E

.. D ...... ....

LOGS.OF BORINGS4.OR

C., rODarn Vfl0LGRANGEIT ,R4 L OATE

T FINAL FOUNATON REPO

STATION 11.40, 1' STATON 12-96, 54

-NINC -- 5T-c-7 44R W RTm

FIE5OPI9A' l'

,,.TO,, AC0WAN FjJA .4*O~c 44PWT




